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CONNECTICUT RIVER BASIN
BANK EROSION STUDY

(RECONNAISSANCE REPORT)

1 June 1974

1. Background

The New England River Basins Commission held a quarterly meeting
on 12 December 1973. At the request of the State of New Hampshire,
the Commission approved the following motion:

"To authorize the Chairman to appoint a small ad hoc
study committee of appropriate experts from various
governmental units to assess river bank erosion, and
other related matters, relative to the Federal Power
Commission's relicensing of dams on the Connecticut
River; and to report back expeditiously to the Chair-
man with their recommendations."

The New England River Basins Commission, by memorandum of 19
December 1973, requested that the Corps of Engineers chair a techni-
cal committee in response to the Commission resolution and to report
back to the Commission. Accordingly, the Corps chaired an ad hoc
committee to look into the erosion problern at the specified areas.
This Interim Report is based on the studies of various members of the
ad hoc committee.

2. Coordination

The Corps of Engineers held an initial Erosion Study meeting at the
Corps' offices in Waltham, Massachusetts, on 31 January 1974, The
following is a list of organizations that were invited to the meeting and
were asked to participate in the study:

Corps of Engineers, New England Division

U. S. Department of Agriculture, Soil Conservation Service
U. S. Department of the Interior

Environmental Protection Agency

New England River Basins Commission

Federal Power Commission

State of New Hampshire

State of Vermont

New England Power Company



All of these organizations were reprcsented at this meeting and each
agreed to contribute to the study. The New England River Basins
Commission was asked to use their Connecticut River Supplemental
Study's public advisory structure to assist in this study. Accordingly,

a member of the Science Advisory Group attended the Erosion Study
meeting. The minutes of this meeting are included here as Attachment 1,

A final meeting was at the same location on 18 April 1974, The purpose
of that meeting was to review and comment on the report which was in
draft and to develop a final report with conclusions and recommenda-
tions, All of the participating organizations were represented at that
meeting, and this report reflects opinions and views of participants.
The attendance list of that final meeting is presented in Attachment 2,

This report was prepared by the Corps of Engineers. Drafts were
circulated to study members for review and comment, Every effort
was made to reconcile differences which arose on various matters: in
some cases, differences were reconciled, and in other cases, the
Corps of Engineers has, after reviewing the available data and consult-
ing with other study members, presented what the Corps considers its
best judgement on the matter.

3. Studx Area

The study area consists of the reservoir banks and the river reaches
between three hydroelectric projects on the Connecticut River in New
Hampshire and Vermont., The three projects, Vernon, Bellows Falls
and Wilder, are all owned by the New England Power Company (NEPCO).
NEPCO has applied for 4 Federal Power Commission license renewal to
continue operation at all three plants. The study area is shown on Fig-
ure 1; the reservoirs of Vernon, Bellows Falls and Wilder are shown
on Plates 1, 2 and 3, respectively.

Vernon Dam is located at mile 141, 9 on the Connecticut River, about

5. 6 miles upstream of the Massachusetts State Line. Vernon Pool is
about 27,7 miles long with its upstream limit near the New Hampshire
Route 123 bridge in Walpole, Bellows Falls Dam is located at river mile
173.7 or about 4. 1 miles upstream of the upper limit to the Vernon Pool.
The Bellows Falls Pool inundates a 25, 3 mile reach of the Connecticut
River between Bellows Falls, Vermont and a point about a mile scuth of
Windsor, Vermont. Wilder Dam, at mile 217.4 on the Connecticut River,
is located about 18. 4 miles upatream of the upper limit of the Bellows
Falls Pocl. Wilder Pool inundates about 45. 5 miles of Connecticut River
between Wilder, Vermont and a point 3. 0 miles downstream of the Wells
River.

The study involves a 121, 0 mile reach of the Connecticut River between
Vernon Dam and the upper limit of the Wilder Pool. The three hydro-

electric projects in this reach of river impound water along a total of
98, 5 miles of the river.



4, The Erosion Problem

The Soil Conservation Service (SCS) reported on erosion problems

from Vernon Dam to the headwaters of Wilder Pool. The work area
consists of portions of six counties -- Cheshire, Sullivan and Grafton

in New Hampshire, and Windham, Windsor and Orange in Vermont,
Included were the areas of non-impounded river between the Vernon
and Bellows Falls Pools and the Bellows Falls and Wilder Pools, The
SCS report (Appendix A) presents the erosion problems on a county-by-
county basis, as the data were collected., The data vary in the amount
of detail, Very little is presented for Wirdham County, but lengths of
eroded bank were presented for Cheshire and Grafton counties. Data
for Sullivan, Windsor and Orange Counties include length of streambank
eroded; annual loss estimates of earth volume and acreage; bank slope,
as well as soil type and description,

On examination of the SCS report and maps, it becomes evident that
erosion problems are widespread throughout the study area and fairly
uniform,; although the Wilder Pool does seem to have a slightly higher
concentration of problem areas,

The SCS report reveals that 51, 0 of the 242, 0 miles, or 21, 1%, of river
bank investigated show erosion. SCS has estimated the annual loss of
bank in both cubic yards and acres for Sullivan County, New Hampshire
and Windsor and Orange Counties in Vermont, These three counties
lose an estimated 19.6 acres of land or 215, 000 cubic yards annually,
Proportioning this to the length of shoreline in reservoirs of the three
dams, it appears that approximately 32 acres or 350, 000 cubic yards
are being lost annually., This figure of land lost to erosion represents
the gross values of area and volume actually removed from the banks,
No effort was made to evaluate the amount of shoaling which is taking
place at the same time. It is quite possible that the amount of new land
being formed by deposition will equal the s«mount being lost,

The New England Power Company prepared a report {Appendix B} and
furnished other information valuable to this investigation. The NEPCO
information furnished, relates principally to the Wilder project and
allows for a more detailed investigation than could be undertaken for
the other two pu:'t:)j@::tS.1 All three hydro projects are very similar in
physical layout and operation, and the problems and causes at Wilder
seem to be typical of what is happening at Bellows Falls and Vernon,

! Considering the resources available to do this study.



The wealth of information gathered by NEPCO, owner of all three
projects on Wilder, makes Wilder the most practical choeoice for this
detailed examination, NEPCO is now in litigation on the relicensing of
the three plants, and this litigation makes it inadvisable for them to
furnish much of the information in their files as exhibits. The following,
however, draws heavily on what NEPCO has provided.l

Wilder Dam is located on the Connecticut River, about two miles down-
stream of Hanover, New Hampshire. The pool, about 45-1/2 miles

long, has its headwaters at Howard Island, about three miles down-
stream of Woodsville, New Hampshire. Plate 1 shows Wilder Dam and
Reservoir. The 4,85 square miles of surface area would present ex-
cellent recreational opportunities except that water quality in the river

is rather low, Despite this, the pond is active with boats in the summer
and the shoreline is being developed. As existing water quality standards
are met in the future, development pressures at Wilder will accelerate,

NEPCO, who owns the dam and either owns or has flowage rights on the
shoreline of the reservoir, has encouraged recreational use of the pond
with the construction of several boat launching ramps. They have not,
however, encouraged development of the shoreline, Since NEPCO holds
only flowage rights on most of the shoreline, they cannot control develop-
ment along the shoreline. The Company seems concerned at the develop-
ment which has been going on because much of it appears to be flood
prone or erosion prone.

NEPCO has kept records of erosion in the Wilder Pond since Wilder Dam
was reconstructed in 1950. The records since 1963 are meticulous; each
area of erosion is recorded and photographed in each of four inspection
trips in 1963, 1969, 1972 and 1973, The written records and photographs
are indexed to a 1" = 1000' scale map of the 45-1/2 mile river reach be-
tween the dam and the Wells River, Areas that have been subjected to
erosion are plotted to scale on the map together with areas that have been
protected by riprap or other means., Other areas of natural and man-made
activity are also shown on the map. The inspection write-ups describe
each problem area in the pond and whether the area is actively eroding

or in the process of healing.

On examining the records of the four inspections over 11 years, no pattern
of increasing or decreasing of the erosion problem is evident, New prob-
lem areas are starting, some of the older ones are continuing and others
are healing or have already healed over, NEPCO records show that almost
20% of the 91 -mile shoreline of the Wilder Pool shows evidence of past or
present erosion, but less than 5% appears to be actively eroding at any one
time.

1NEPCO, due to litigation on the relicensing of their hydro projects, felt
it expedient to release certain information from their files only to the
study chairman, for analysis and reporting., Much of the remaining por-
tion of this section dealing with Wilder Pool is based on that analysis.
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One pattern is evident from NEPCO's inspection records. As a general
rule, erosion seems to be most active on curved reaches and then usu-
ally on the outside of the curve (that is, the bank having the greater arc
radius), This is important because it suggests that flow velocities in
the pond are probably a factor causing erosion, Normally, an unim-
peded stream will erode its banks in this manner. The higher velocities
of the water going around the outside of a curve will tend to scour the
outside bank, The lower velocities on the inside of the curve will per-
mit sediment to fall out of the water, creating shoals,

This appears to be what is happening in the Wilder Pool, and perhaps

it can be explained by the fact that Wilder Reservoir is very small when
compared to the drainage that flows into it, The active storage at Wilder
contains only the equivalent of 0. 07 inches of runoff from the watershed.
Under average river flow conditions, the inflow to the Wilder Pool would
be enough to completely replace the reservoir storage in a little more
than a day's duration. A normal spring inflow of 5 cubic feet per second
per square mile (csm) would provide enough water to replace the active
contents of the reservoir about 2-1/2 times a day. The small storage
and large drainage of Wilder Pool means that the reservoir is acting
somewhat like a free flowing stream, Streamn velocities are scouring

in some locations and depositing in others.

NEPCO examined a 45-mile, free-flowing reach of the Connecticut River
between Lancaster and Stewartstown, New Hampshire., A photographic
record was made of this area, The examination of the 45-mile reach of
free-flowing river above Lancaster was undertaken in order to have a
natural reach to compare with the controlled reach at Wilder. The twenty-
five photographs taken on 10 May 1973 indicate that there are erosion
problems, on the natural reach of river, similar to those in the Wilder
Pool. NEPCO seems to feel that the erosion problems at Wilder are
nothing that wouldn't have occurred if Wilder Dam was not in existence,

The evidence suggests that stream velocity is a factor in erosion at
Wilder. The question now becomes, is it the only significant factor.
We know that rapid reservoir drawdown can result in high hydrostatic
pressures in the adjacent river banks and resulting bank sloughing,.

In the case of Wilder, we have a daily operational drawdown and refill-
ing of the reservoir, The operating pool range is between 385 and 380
feet mean sea level, Reservoir operating curves (hydrographs) plotted
once daily from 1963 to 1973 show that the pool has stayed within these
limits except for one instance, from the 12th to the l14th of May 1972,
when the pool was drawn to elevation 374 to search for a drowning
victim. This extreme drawdown was done at the request of the New



Hampshire Fish & Game Department. Although the pool has a 5-foot
range, it is unusual for the pool to be drawn down more than two to
three feet in any one day. According to NEPCO, the turbines at Wilder,
when working at capacity and with no reservoir inflow, would draw the
pool down at the rate of . 4 feet per hour, From the eleven years of
hydrographs and records of two to three feet of normal fluctuation, it
appears that this rate of drawdown is not normally exercised through
the entire 5-foot active pool range, Records of pool levels are kept at
the dam and cannot be applied to the upper reaches of the power pool.
Levels at the upper reaches are influenced by inflows and are oot
wholly controllable by Wilder Dam. Through most of the year, the
pool is operated in the upper three feet, between elevation 382 and 385.
When high spring flows exceed the usable flow at Wilder, the pool is
drawn down to and maintained at elevation 380. According to NEPCO,
this drawdown is made to reduce the backwater effect of high flows
upstream. This pool fluctuation probably caused an increase in bank
sloughing for a short period after the project was constructed. The
sloughing probably returned to its original rate after the streambank
had adjusted itself to the new water level,

One other factor in the erosion problem is worth noting. Water levels
in the 45-1/2 mile reach of Wilder Pool are usually higher than they
would be had Wilder not been constructed, This means that erosion
problems which the reach of river is now experiencing would probably
be different than if Wilder had not been comstructed. The water levels
being higher means that the water is scouring the banks at a higher
level., It is impossible to predict how this might change the patterns
of erosion; however, in the judgement of several committee members,
there is no reason to believe that this modified water level will change
the magnitude of the erosion problem.

It is important to note that there is a natural hydraulic control in the
Connecticut River at Gilman Island, about a mile upstream of Wilder
Dam. As river flows get higher in flood stage, the constriction at
Gilman Island begins to agssume control of river levels upstream. At
the time Wilder Dam was reconstructed, NEPCO developed backwater
curves to compare the new dam (pool elevation 380) with the old dam
{pool elevation 370), At a flow of 5,000 cfs, the new dam raises stages
at the Ompompanocosuc River by 14 feet and at Waits River by 12,7 feet.
At 41, 000 cfs, the new dam raises levels at the Ompompancosuc by 2.2
feet and at Waits River by 0, 3 feet; at 60,000 cfs, the new dam raises
levels at the Ompompancosuc by 1.2 feet and at Waits River by less
than 0.1 foot. With a flow of 91, 000 cfs, levels at the Ompompanoosuc
and Waits Rivers would be the same with the new or the old dam. To
put these figures in perspective, average flow in the river at Wilder is



about 5,800 cfs; the 1 July 1973 flood had a flow of 50,400 cfs! and the
1936 flood yielded a flow of 91,000 cfsl, The Ompompanocsuc River
is 7. 8 miles upstream of Wilder, and the Waits River is 30. 3 miles
upstream of Wilder,

This indicates that as flows increase beyond a certain point, Gilman
Island begins to hydraulically control the river until a point is reached
where Wilder Dam no longer has a significant effect on river stages
upstream of Gilman Island.

Observations after unusually high river flows have indicated that the
high flows have accelerated the rate of erosion, This would have been
expected, but NEPCO and Soil Conservation Service people familiar with
the river generally feel that extreme flows are responsible for most of
the erosion in terms of total volume. Since river stages during extreme
floods in most of Wilder Pool are little affected by the dam, it stands to
reason that erosion caused by flows during the peak of a bad flood cannot
be worsened by the dam. At periods of less than extreme floods, Wilder
Dam does exert hydraulic control in the river above Gilman Island and
the dam is certainly a factor in the erosion problem.

Waves are another factor in the erosion process, Waves are generated
by wind conditions or boats or a combination of both, Natural waves in
Wilder are small since the fetch in the long curvey pond is not enough

to permit waves of a very high amplitude to be generated. Power boats
on the other hand do produce larger waves., No attempt was made to com-
pare the effect of an almost continual small natural wave action with the
intermittent but larger wave action caused by boats, However, where
wave action is the only erosive force acting on a bank, that bank will soon
find its natural angle of repose and cease to erode. On the other hand,
wave action will continue to slough banks that are continually undercut by
a tractive erosion process, 5o, while waves might be the obvious reason
for chunks of earth falling into the pond, we must look further to see why
the chunk of earth was unstable before the wave hit it.

Poor land use practice is another obvious possible cause of erosion,
Normally, we think of poor land use practice as a cause of sheet ero-
sion; however, clearing trees and brush along a river bank will
eliminate the root structure which goes a iong way towards stabilizing
the bank., Land clearing will, of course, accelerate runoff and can
cause gulleys as the water runs into the river. These gulleys, in addi-
tion to carrying silt into the river will cause eddies which accelerate

1 Flood flows from NEPCO records,



erosion, Evidence of bank stripping can be seen in several locations
and, as would be expected, erosion in these areas seems to be unusu-
ally bad, The information available is not adequate to make a quanta-
tive estimate of how much bank stripping is contributing to the total
erosion problem.

One other factor must be considered in analyzing erosion in the Wilder
Pool, The argument has been heard that since Wilder Pool presents

a wider cross section of water in the river than would occur under
natural conditions, then a given flow will have less velocity than it
would under natural conditions. On the surface, this is true: but since
the turbines draw 9, 600 cfs of water when operating under full load, it
must be remembered that flow in the pond near the dam is also 9, 600
cfs decreasing upstream from the effects of storage until the flow is
equal to the pond inflow at the extreme upstream end of the pool. So
whether or not the dam and pond increase or decrease flow velocities
from natural conditions is not a simple question. Average flows over
a long period of time are, of course, not changed by the project and
average flow velocity is decreased due to the increased cross sectional
area of the pond. It is not felt that the project increases the tractive
erosion process due to increased velocities.

In summarizing these findings, Wilder Pool seems to be typical of the
three dams under study. Erosion at Wilder appears to be more ex-
tensive than at the other two dams, but the abundance of information
gathered through the years on Wilder Pool may be the reason for this
impression. In any case, this abundant information makes Wilder the
best case for a detailed analysis,

Wilder does indeed have an erosion problem; about 20 percent of the
reservoir shoreline shows signs of past or present erosion, New
England Power Company has made rigorous inspections and reports
on the problem in 1963, 1969, 1972 and 1973,

The pool shoreline erodes much like the banks would erode in a free
flowing stream with scouring on the outsicde of curves and shoaling at
the inside of curves, caused by the movement of water through the
pond., The reservoir obviously causes erosion to take place at a higher
level on the bank than would be the case if the dam had not been con-
structed, Based on the information available,l there is no clear indica-
tion that the magnitude of the erosion problem has been greatly affected
by the existence of Wilder Dam.

NEPCO either owns outright or has secured flowage rights on virtually
all the land which has been sloughing; however, development of land

1 See footnote on Page 4.



near the river has made bank sloughing a cause for concern in recent
years, Much work has been done in recent years to protect the shore-
line, The most notable example is a 10, 000 foot reach of shoreline
which was riprapped in Hanover, New Hampshire. If the banks are to
be made secure from sloughing, much more bank protection must be
anticipated in the future, Detailed soils investigations must be made
to identify erosion prone banks.

Should the decision be made to let the banks continue in their present
erosion patterns, then a detailed study must be made to identify what
will be the problem areas in the future and then positive action must
be taken to keep future development out of these areas. If this latter
course of action is8 pursued, rneasures should be taken to remove
structures from the existing problem areas or protect the shoreline
near these structures from further erosion,

In view of the pressure to develop the shoreline of Wilder Pool, it
seems imperative that studies be conducted to ascertain what land
should be available for development and what shoreline should remain
in natural state.

5, Environmental Considerations

It has been established within this report that erosion may be attributed
to several causes including natural phenomena, poor land use practices,
and possibly hydroelectric water level manipulation, If the Connecticut
River is allowed to be a true riverine system and not a part-time lacu-
strine part-time riverine one, erosion may not be as serious a problem
to the biclogical resources of the river., The "mormal" process of silt
carriage and deposition would continue, However, the river is manipu-
lated on a continuocus daily, weekly and seasonal basis, The eroded
material appears to be deposited in a way that adversely affects the
fishery resources. Benthic organisms may also be affected by the
pattern of erosion,.

6, Further Studies

The efforts of this study,have, for the most part, been directed to ana-
lyzing existing information and drawing whatever conclusions that are
possible considering the nature and extent of the available information.
Very little effort has been spent on collecting new data,

It has been found that adequate information is available so that an ac-
curate assessment can be made of the extent of the erosion problem,



Sites of past and present bank sloughing have been identified, photo-
graghed and mapped. The length, depth, area and volume of land lost
have been recorded to an extent where a fairly accurate estimate of
total erosion can be made,

Certain information gaps have become evident during the course of this
study. The information which is available provides a pretty good pic-
ture of the history of erosion, but this information does not permit us

to predict what erosion problems will occur in the future or how we might
deal with these problems, Soils information in the detail necessary to
deal with the erosion problem simply does not exist.

Development along the river now and in the past has been a hit or miss
proposition, If a person guessed right, he had good shoreline property
for his home; if he guessed wrong, his house fell into the river, An
example of the latter case is the Charlestown, New Hampshire Waste-
water Treatment Plant, In 1964, the town of Charlestown built its treat-
ment plant on land acquired from NEPCO. NEPCO indicated its reserva-
tions about the property being suitable for development. The town felt
that a site, some 120 feet from the river bank, would be safe, By 1968,
the river had moved to within 85 feet of the plant; in 1971, the river was
66 feet away. Extrapolating we can see that the river will be undercut-
ting the treatment plant in about 5 more years, The Corps of Engineers
estimated in 1971 that $56, 000 in bank protection was necessary to pro-
tect the $80, 000 invested in the plant, constructed only 7 years earlier,
This case is not unique, many homes are endangered now and many
more will become endangered in the future as the river continues its
natural meandering.

The U. S. House of Representatives, House Committee on Public Works,
on 11 April 1974, adopted a resolution, requesting that the Corps of
Engineers study erosion problems behind the Wilder, Bellows Falls,
Vernon and Turners Falls Projects. The resolution which was intro-
duced by Congressman Cleveland of New Hampshire states:

RESOLUTION

"Resolved by the Committee on Public Works of the House
of Representatives, United States, that the Board of Engi-
neers for Rivers and Harbors is hereby requested to
review the report on the land and water resources of the
New England - New York Region, requested by the Flood
Control Act of 1950 and published as Senate Document No,
14, Eighty-fifth Congress, First Session, to study the
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erosion problems behind the Wilder, Bellows Falls,
Vernon, and Turners Falls Dams and to make recommen-
dations for any changes in the operation of the dams or
such remedial measures as would minimize erosion in
Wilder Lake and the banks of the Connecticut River down-
stream to Turners Falls in Massachusetts, The study
should include any factors which might affect river bank
erosion such as weathering, raising and lowering of lake
levels, wave action, river velocities, sedimentation con-
ditions, types of soils, frost effects, vegetation cover and
root patterns.,”

The study envisioned consists of soils investigations, hydrologic stud-
ies, surveys and mapping, stream regulation studies, design and cost
estimating, economic studies, real estate studies, and environmental
studies. The end result would be a survey report which would make
recommendations to Congress.

It has become evident that bank erosion is a serious problem in the area
under study; it makes development along the shoreline of Vernon,
Bellows Falls and Wilder Pools a hazardous undertaking. Development
pressures on this desirable shoreline property will certainly increase
in the future unless something is done., The study which has been auth-
orized by the House Public Works Commititee is necessary so that
solutions to the erosion problem can be identified and recommended.
Changes in the operation of the dams will be considered along with
other remedial measures in the problem areas., Certain erosion prone
areas might be identified with recommendations that they be zoned out
of development. In other cases, shoreline protection might be the
answer, Whatever the case, before action is taken, the cost must be
determined; the cost in dollars, the cost to the environment, and the
social costs to the people that would be affected,

7. Conclusions and Recommendations

The conclusions and recommendations, based on this report, must first
be qualified by the conditions under which the study was undertaken.
The study has been a two-month long unfurded reconnaissance effort by
six Federal Agencies, two states and one private company. The study
has taken place in the winter months of January, February and March
1974, so that a minimum of field investigation was possible, The little
field investigation that was undertaken was not as effective as it would
have been during the summer months,
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Conclusions .

A, There is a widespread bank erosion problem in the
121, 0 mile reach of Connecticut River between Vernon
Dam and the headwatere to the Wilder reservoir on both
the New Hampshire and Vermont shoreline. Land of
stream abutters is being lost, Silting due in part to this
bank erosion, has an adverse effect on the river's fish
population, water quality, and aesthetics.

B. This problem can be expected to continue at about
the present rate with a grossl rate of some 32 acres or
350, 000 cubic yardse of earth lost annually. Some exist-
ing problem areas will continue to erode, some will heal
and new areas of erosion can be expected to develop.

C. The three hydroelectric projects do modify the erosion
patterns from what would be a natural situation. There

is, however, no clear evidence that the magnitude of the
erosion problem has or has not been greatly changed by
the construction and operation of the three projects.

D. Several information gaps have become evident during
the course of the study. While the extent of the existing
erosion problem is generally evident, the forces which
cause the problem are not well understood. Socils infor-
mation is not adequate and not enough is known about flow
patterns in the river both in normal and flood conditions.
More should be learned about the effects of erosion on the
river's biota, especially with regards to silting. Informa-
tion is not available on the sources of depositions in the
river; for instance, we don't know the relation of shoaling
to erosion.

11t is recognized that while some bank is being lost to the erosion
process, siltation or shoaling is creating new land. No attempt
has been made to estimate the amount of new land being created
by this shoaling.
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Recommendations

A, That detailed soils, engineering, economic and
environmental studies be conducted to determine and
map exactly which areas along the shoreline of the
Connecticut River are erosion prone. Dollar, social
and environmental benefits and costs of providing bank
protection, zoning, or making reservoir operational
changes should be developed and compared.

B. That the appropriate states and communities should
develop or adjust their master plans and zoning ordi-
nances to reflect the findings of the study mentioned in
Recommendation A.

C. That the question of streambank erosion, having
certain environmental implications, should be addressed
by the Federal Power Commission in its preparation of
an Environmental Impact Statement for the Vernon,
Bellows Falls and Wilder project relicensings.

D. The relicensing procedures for the three dams should
proceed as presently scheduled, and not be delayed
pending completion of studies recommended under "A"
above,
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MEETING SUMMARY

CONNECTICUT RIVER BANK EROSION STUDY
31 January 1974

SUBJECT: Summary of the Meeting 31 January 1974 of the Technical
Committee on Bank Erosion in Connection with the
Connecticut River Dam Re-Licensing

1. The meeting began with an introduction by Colonel Mason who ex-
plained, in essence, the mission of the committee was to provide a
report to the 20 March NERBC meeting with respect to the nature of
the erosion problem, the apparent causes of the erosion problems,
relationships to relicensing, and any recommendations which the com-
mittee may wish to offer to assist us in resolving the problem, He
then noted that John T. Smith, of his Planning staff, would represent
him as a mermber on the technical committee,

2, John Smith distributed a copy of the agenda for the day, copy of
which is attached, along with the attendance for the meeting, Aifter
the attendees had each introduced himself, the scope of the study and
the study area was discussed as follows:

At the December New England River Basins Commission quart-
erly meeting, Mr., James Minnoch from New Hampshire submitted a
motion to authorize Mr, Gregg to appoint a small study group from
various organizations to assess bank erosion problems at three hydro-
electric dams (Ve rnon, Bellows Falls, and Wilder) which are up for
relicensing. The motion was passed by the Commission; and Mr.
Gregg, by memorandum, asked the Corps to chair the study. The
memorandum, which Mr. Gregg sent to the Corps, was attached to the
letters of invitation sent to those participating. It was noted that New
Harnpshire is particularly interested in the problems at the three
plants, New England Power Company owns all three plants. The
Federal Power Commission is the licensirg authority for these plants,
and to date FPC has not acted on the application.

3., Apparently, there is a problem of bank sloughing in the power

pools of the plants and the Commission has specifically asked that the
study respond to three areas: (1) extent and nature of the problem;

(2} relationship with the relicensing of the New England Power Company
Dams and (3} recommendations to resolve the problem.
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4. Under scheduling and reporting, Aguenda Item 3, there was con-
siderable discussion as to the short-term nature of the work of the
committee, and the fact that everything would have to be done expedi-
tiously if we were to be able to report at the 20 March NERBC
Quarterly Meeting, It was pointed out that the Committee would only
have time to make a list of the kinds of information that are available --
who has it, where is it, and what the extent of that information is,

This information would be provided in the form of reports from each
of the participating agencies; specifically, the Corps, SCS, Bureau of
Sport Fisheries and Wildlife, and EPA, The States and other Federal
agencies, and the New England Power Company were invited to submit
reports if they wished, At this stage in the meeting, it was not certain
as to what kinds of information were available, It was decided to wait
until agenda item 5 was discussed before setting schedule dates. We
then moved on to agenda item 4.

5. Under agenda item 4, John Smith and Hank Baker, NED Soils
Engineer, discussed the general forms of bank erosion, which may be
taking place, They generally break down into two categories -- those
caused by natural flows, stream velocity, or those caused by fluctua-
tion of the pool. It was noted that both are natural processes which go
on continuzlly to some extent in all streams. In the first category,
high velocities caused by flood flows accelerate this process. The
material is literally gouged off the stream bank. In the second type,
the erosion is caused by rapid changes in reservoir or stream level,
When the water level is drawn down fast, the stream level becomes
lower than the corresponding groundwater level in the adjoining bank,
and the water which is stored in the bank then flows out under pressure
into the stream. If the head on the groundwater is abnormally high,
then the velocities through the soil of the bank are very high and the
fine particles are washed out and weaken the structure of the soil. The
weight of heavy rain falling on a bank already undercut by an erosion
process can cause that bank to fail,

6. Under agenda item 5, Exchange of Information, Ed Plumley of New
England Power noted that his company had applied for some six years
for a long-term license for the three plants and various interests had
intervened in the application for relicensing., Because of the interven-
tion and the {act that intervenors are present on the committee, the
New England Power Company does not wish to jeopardize its legal posi-
tion with respect to the FPC decision on relicensing. In response,
Larry Dingman noted that he had resigned as a director of For Land's
Sake early in December and that he is still a member. For Land's
Sake is an intervenor in the relicensing of the three hydro plants., Also,

R 5/1/74
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Dr. Brower noted that although she is representing the Science Advis-
ory Group, she does also represent the Massachusetts Public Interest
Research Group which is an intervenor. In essence, then, there was
a question on the release of technical data, and Ed noted that he would
check with the company attorney before making a decision on which
information their firm could release,

7. James Minnoch, Office of State Planning of New Hampshire, speak-
ing for the State, felt that a technical study of the erosion problem is
needed. He felt that there is sufficient data necessary to preclude
extensive study and that the main interest is to assure that New Hamp-
shire is well coordinated on the problem. He feels that the findings of
the technical committee could be used in the public hearings on the re-
licensing, Mr., Grob of the ¥FPC noted that formal hearings with
respect to the relicensing are planned, but as yet are not scheduled,

8. There was considerable discussion as to the extent and nature of
the information which is currently available. In summary, the follow-
ing information was noted:

a. The Connecticut River Basin report contains a general
position on the overall effect of ¢rosion and sedimentation in
the basin, Erosion is discussed in Appendix F,

b. In 1969, the Corps and SCS made an erosion assessment
which has some generalized information on erosion but
nothing of any detail that would be helpful in our study.

c. Photos --there are 1969 photos of I-91 at 1" = 2, 000',
CRREL - the Cold Regions Resource Engineering Laboratory
has 1973 photos of sloughing areas in Wilder Pool. They
also have low level aerial obliques when the peol was drawn
down in 1973, some eight feet. There are a series of ver-
tical photos or photogrammetry of the basin, dating back
as early as 1939, Vermont has 1962 photos at 1" = 1, 500!,
and 1969 photos of southern Vermont at 1" = 2, 000",
Vermont also has photos of I-91, five foot contours 1" =
200 -~ all the way up to St. Johnsbury, and also some old
file photos which could be looked at to see whether they

are pertinent., As to the usefulness of photos, there was
some doubt as to whether the photos would be helpful in
determining the extent of the erosion.
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d, Soil Mapping -- The 50il Conservation Service has exten-
sive soil mapping which is oriented to agricultural use dealing
with the top four to five feet of over-burden. Since 1950, the
soil has been classified in two different ways -- one primarily
agricultural, and the second on a general scientific sense.
The entire New Hampshire shoreline is done on the old method,
by counties, and several portions have also been done by the
new methods, Soil types were done for Vermont for the CRB
Study and land use classifications are available. Keith
MacPherson of SCS noted that he would ask the SCS county
agents to prepare report information for him.

9. George Morrison of the New Hampshire Fish and Game said that he
would cooperate with Peggy Kohl of U. 8, Fish and Wildlife in providing
information to the committee. Morrison's office has extensive raw
data on the river, although it hasn't been developed in a form which
would lend itself to submission to the committee, In reference to
delineating the extent of the erosion, he felt that the only way to really
view the river banks is by boat and by water, He did not feel that the
aerial photos would lend much help and he stated that the highways did
not go close enough to the river bank in enough places to be helpful in
the overall problem. Larry Dingman felt that you could get an idea of
the overall extent by examining the photos, but vou would have to make
a field inspection to determine the nature of the problem. Ed Plumley
of New England Fower noted that his office has extensive records of the
operation of the pools which will be essential in the determination of
the nature of the problem. He said much of this information is already
available in the New England Division office. He felt we needed to com-
pare the natural stream condition with artificial conditions imposed by
the reservoirs. Jim Kohler of EPA felt that a number of questions
ought to be responded to, They dealt with the fluctuation of the pool,
the groundwater response to fluctuation, soil type saturation condition,
the scasonal affect of erosion, seasonal occurrence of erosion and the
silt or sedimentation load in the river. Hank Baker felt that where

For Land's Sake had been an intervenor in the relicensing because of
the erosion problem, we ought to get a copy of their statement to FPC,
Dr. Brower felt that the statement provided by For Land's Sake would
be too general to be helpful to a detailed study.

1¢, At the clese of the meeting, John Smith summarized the accom-
plishments of the meeting and after some discussion it was agreed that
the agencies would provide their reports to John by 20 February, John
would then compile the reports, coordinate them and submit them to
the participants for review; and then, by 20 March, agencies would
have provided their comments by telephone so that he could report to
NERBC on that date,
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EROSION STUDY MEETING
31 Japnuary 1974

AGENDA

10:00 a. m.

II.

II1.

Iv.

VI

INTRODUCTIONS

SCOPE OF THE STUDY AND THE STUDY AREA

SCHEDULING AND REPORTING

EROSION IN GENERAL

INFORMATION EXCHANGE

(Since the study is to be carried out in one month, it is
important to make as much information as possible
available tc all study participants at the onset of the
study. Therefore, everybody is asked to contribute
whatever information they have pertinent to the erosion
problem at the three hydro pools).

CONCLUSIONS - ADJOURN
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Meeting 31 January 1974

CONNECTICUT RIVER EROSION STUDY

Attendance
Name

John H. Mason
Larry Bergen
Hank Baker

John Smith

Bob Wernecke
James Minnoch
George Morrison
Edward Plumley
Armand Milette
Howard Stockwell
Dave Campbell
Milt Anderson
Larry Dingman
Jane Brower

James Kohler
Raymond Grob
Peg Kohl

Keith MacPherson

Orpanization

NED, Corps of Engineers

NED, Corps of Engineers

NED, Corps of Engineers

NED, Corps of Engineers

Vermont

New Hampshire

New Hampshire Fish & Game

New England Power Company

New England Power Company

New England Power Company

New England Power Company

New England Power Company

K New England River Basins Commission

Connecticut River Supplemental Study
Science Advisory Group

Environmental Protection Agency

Federal Power Commission

U. 5. Bureau of Sport Fishery & Wildlife

Soil Conservation Service
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CONNECTICUT RIVER BANK EROSION STUDY
REPORT FINALIZATION MEETING

WALTHAM, MASSACHUSETTS -~ 18 APRIL 1974

ATTENDANCE LIST

John T. Smith, Corps of Engineers, Chairman
Milton A, Anderson, New England Power Company

Jane V., Brower, New England River Basins Commission, Science
Advisory Group

David R, Campbell, New England Power Company

S. Lawrence Dingman, New England River Basins Commission
John C. Hart, Corps of Engineers

Martin Inwald, Federal Power Commission

Margaret A, Kohl, U. S. Bureau of Sport Fisheries & Wildlife
James A, Kohler, U, S, Environmental Protection Agency
Keith MacPherson, U, S, Soil Conservation Service

George R. Morrison, New Hampshire Fish and Game

Edward A, Plumley, New England Power Company

Howard E. Stockwell, New England Power Company

Robert Wernecke, Vermont Department of Water Rescurces
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BANK EROSION STUDY
CONNECTICUT RIVER

This report summarizes information on the extent of significant bank erosion
along the 95 mile reach of the Connecticut River between Vernon Dam and the
headwaters of the power pool at Wilder Dam.

The information presented was provided by the Soil Conservation Service
personnel from each of the 6 counties abutting the reach of river under
consideration. The information shows that portion of the river, located
between Vernon Dam on the scuth and Woodsville, New Hampshire, on the north,
which has a total length of 51 miles of eroded river bank. Of this total

28 miles of eroding bank are on the easterly, or New Hampshire, side of the
river. The remaining 23 miles are located on the westerly, or Vermont side.

The data submitted was obtained from field reconnaissance surveys, measurements
from aerial photographs, field surveys, and interviews with landowners. The
data is varied in both amount and degree of detail because of the availability
of personnel to gather the data within the limited time. Weather and snow
cover also hindered the gathering of data to some extent., Summaries of the
data received from each of the six counties follows:

Cheshire County, New Hampshire:

Cheshire County has approximately 35 miles of frontage on the Connecticut

River north of Vernon Dam. Of this total the 7 miles between Vernon Dam and
the Route 9 crossing has little or no bank erosion. The remaining 28 miles

to the north of Route 9 has 20 areas of significant bank erosion ranging from
200 to 6350 feet in length and from 2 to 30 feet in height. The location of
each of these areas is shown on Exhibits 1-1 through 1-3. Detailed information
pertaining to the length, height, and type of soil for each section of the
eroded bank is contained in Table 1. Soil Survey Interpretations for each

seil type are shown in Exhibits 3-1, 3-3 and 3-4.

With the exception of Location No. 12, no dimensions for the depth of bank
lost were included in the data from Cheshire County. The information did show
that 10 to L5 feet of bank has been lost at Location No,l12 over a pericd of

17 years. Based on these dimensions and the height and length of bank shown
in Table 1 for this location, the estimated losses in both volume of soil and
area, ranges from 1925 c.y. and 0.02 acres to 2890 c.y. and 0.03 acres. The
degree of change that has taken place over the 17 year period is illustrated
by the photographs in Exhibit 2-1.

Sullivan County, New Hampshire:

Reconnaissance of the 36 miles of the Connecticut River located within the
boundaries of Sullivan County shows that approximately 59,400 feet or approx-
imately LI miles of river bank are eroding to some degree.

The most severe erosion is occurring south of Route 103 at locations 21 through
28, At these locations the banks are vertical or nearly vertical as illustrated
in Exhibit 4-1 and range from 4 to 40 feet in height.



Although annual losses for the eroding areas in this reach range from minimum
values of 1 to 2 feet up to maximum values of 5 to 7 feet, losses up to 15 feet
are not uncommon. One farmer reported that he lost 7 rows of corn plus a
buffer strip adjacent to the edge of the bank this past year,

North of Route 103 the erosion is not as apparent, nor is it as severe at
Locations 29, 31, 34 and 35 where the banks are vertical or nearly vertical.
This may be in part due to the fact that the banks at Locations 30, 32, 33 and
36 through 37 slope into the channel as illustrated in Exhibit 5-1, Better
vegetative cover may also contribute to the reduced erosion north of the Route
103.

The locations of the areas of eroding river bank within the boundaries of
Sullivan County are shown on Exhibits 1-3, l-4, and 1-5, Table 2 shows the
dimensions eroding bank at each location. It also shows the volume of
material and area lost annually as well as the type of soil for each location.
Soil Survey Interpretations for each soil type are shown in Exhibits 3-1, 3.3,
3«4, 3-6, and 3-16,

Grafton County, New Hampshire

Reconnaissance of the 52 miles of the Connecticut River between the Sullivan-
Grafton County line and Howards Island shows that at 49 locations severe bank
erosion is taking place. The total lemngth of eroded bank is 52,900 feet, or
approximately 10 miles. 1In addition to these severely eroding areas, numerous
raw areas dot the bank. No attempt was made to tally these areas as they are
characteristic of almost the entire river bank. The severly eroded areas are
located by number om Exhibits 1-5 through 1-8.

Table 3 shows the length, the average height, the soil type, and the soil
description for each location, Exhibits 3-1 through 3-5, 3-7, 3-13 through
3-16, provide the Soil Survey Interpretations for the types of soils.

The following comments,for the eroded areas indicated, were alsoc included with
the information from Grafton County:

Location No. Remazks

40-46 Wooded area

47, 49, 50 Wooded area

48 Below CRREL, may have started from gravel operation
at top edge of slope

51 Half wooded, half hayland

52 Hayland and 15 year old Christmas tree plantation

53 Town road has been threatened and undermined

54 Recreation area with lawn to river bank, one small gully

55«57 Banks covered with ice - information from owner

58 Wooded

59 Includes small gully on area repaired 5 years ago

60, 61 Hayland

63 2 to 3 acres has been lost over the past 5 years

64 Residential land use

65, 67 Hayland



Location No. Remarks
68 Pasture
69 Hayland, onme small gully has been repaired,

71 Semi-eroded hayland bordered by large trees on river
bank, large crack located 2 to 8 feet back from the
edge of the bank runs almost the entire length of the
field. This crack was evident before 1973 flooding

72 Pasture and wooded area

73 Hayland

74 Conditions similar to those at Location 71

75 River almost cut off an old oxbow leaving an island -
2-3 acres lost

76 Hayland, severely eroded, lost 2 acres prior to 1973 floods

77 Pasture

78 Hayland

79 Lost about 40,000 c.y, of soil during June flood. Severe
erosion due to heavy overgrazing

80 Hayland

81 Wooded

82 Hayland

83 Pasture

84 Crops and hay

86 Corn

87 Heavy hardwood trees along top ¢f bank - top is severely
cracked

89 Small gully needs repair - river bank has eroded again.

% Using the lengths and heights of eroded bank,for locations 71 and 74, from
Table 3, and the distances from the edge of bank to the cracks shown above,the
potential losses of volumes of material and areas range from 1850 c.y. and
0.11 acres to 7410 c.y. and 0.46 acres for Location 71 and from 1260 c.y. and
0.08 acres to 5040 c.y., and 0.31 acres for Location 74,

Windham County, Vermont

Windham County has approximately 40 miles of frontage on the Conmecticut River
between Vernon Dam and the Windham-Windsor County line. Although the inform-
ation furnished did not include any estimate of the depth of bank, the volume
of material or the areas lost for any specific lecations, it did show that
there is a total length of 21,400 feet or approximately 4 miles of 10 to 15
feet high bank showing signs of significant erosion. (Exhibits 1-1, 1-2, and
1-3.) Soil Survey Interpretations for the Agawam and Hadley soils found in
this reach are shown in Exhibits 3-1, 3-3 and 3-4,

Windsor County, Vermont

Reconnaissance of the 45 miles of the Connecticut River bank located within
the boundaries of Windsor County, shows approximately 75,900 feet, or approx-
imately 14 miles of eroding bank, Individual areas, within this 75,900 feet,
range from 660 to 6600 in length and from 2.5 to 25 feet in average height.
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As shown by Table &4 the information on lengths of eroding bank 1is classified

by both average helght and type of soil on a town by town basis. Although

the specific areas of bank erosion cannot be pinpointed on Exhibits 1-3 through
1-7 the locations are separated by towns, The range of annual loss of depth

of bank, volume of material, and area for each segment of eroding bank, are
also shown in Table 4.

Orange County, Vermont

Reconnaissance of the 38.5 miles of the Connecticut River located to the north
of the Windsor-Orange County line shows that severe bank erosion is taking
place at 28 Locations. The total length of eroded bank is 26,250 feet or
approximately 5 miles.

The information furnished included length of bank, average height of bank,.
area lost annually, and the type of soil for each location, Table 5 shows
this information plus the computed depth of bank loss annually. The depth
of bank lost for each location was determined from the length of eroded bank
and area lost for each locationm,

The location of each section of eroded bank is shown on Exhibits 1-7 and 1-8.
The Soil Survey Interpretatioms for the soil types are shown in Exhibits 3-1,
3-3 and 3-4

Three of the reporting counties had common comments in thelr reports. Each
county reported that banks having large trees growing either on the face or
along the top of the bank appear to be more susceptible to erosion than those
with grass, brush, small trees.

Each county reported numerous instances of gouging,of steeply sloping banks,

by ice cakes. One county reported the personnel had observed ice cakes gouging
up to 10 feet into the river banks, They also reported numerous instances of
bank failure after large clods of frozen soil removed when cakes of anchor

ice broke away from the banks, as illustrated im Exhibit 6.
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S0IL SURVEY INTERPRETATIONS

SOIL Aewem vary fine =andy 1oam STATE  New Hempshire
MAP SYMBOL(S) 74 OATE  2-73
BRIEF SOIL DESCRIPTION MLRA(SYy 147, 144

These are well-drained solls thet formed in lhick deposits of sands. Typically they hous @ very deri greyish-brown
very fine seandy loam surface saoil 101 imches thick. The subsoil is yell:rwish-brown fine sandy loam 17 inches thick.
The undorlying materinl to a gapth of 42 Inches is ligy i olive brown lpamy fine sand and olive Fice samd.  Thesa
s0ils are mainly on outwash plaing and siream terraces. Slopes range from "1 to 15 parcent,.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

e Percentage Less Than 3 Inches )
Depth Classification Passing Sieve No. ____ Porme. | AValladiey o Shiink-
From 1ﬁ|1|ly Hater Reaction Swel
| 50 ‘ apac A A

Surface TU GA Unified AASHO ' 10 200 ‘4 CJ p . ity . atential
{Inches) exture o {inhe} tincing ipH}

0-1% vfsl, fs] S, Ml h-d 95-100 %0-100 4565 | 2.0=6.00.13-.2% [5.0-6.5 |1 ow
16-75 rsl, wfsl sM, KL had 95-) 00 90-140 40-55 | 2.0=6.0{.12-2.03 {5.M-6.0 | Low
2F-42 1fs, fs, s 50 A-7 an-101 85-100 10-3% 6.n 1.02-.11 |5.0-6.0 | Very

5P -5 Urig
v {1 |
Depth 1o Bedrock [FL) __5:£+_ Depth to Fragipan (Fty ___ ———_ Depth to Seasonal
High Water TablerFt- 0
Flood Hazard _ Mome Potential Frost Action: __Ltow Hydrologic Group. .. .. ] R

SUITABILITY AND MAJOR FEATURES AFFECTING S01L AS A RESOURCE MATERIAL

Taopscil L—— Good
Sand l’rm-l-{ axcuss inas
- - e ey - T - e - ——- A —
Gravel Pour: excess fines
Readlill

Fair: aexcess fines

Daily Cover For Landfill Good
MAIOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Location

[ A — }slaopas unstahle, soodibhle - L. _ - —
Pcnd Reservoir Areas Modaretely repid permesbility
fond E_’!‘_t_@’_‘kmemi Moderete permeability, subject to piping, erodible o B o
Sarrnkfer frrrga!:on | High avallable waleyp cm mcity L . o .
Drainage 2/
e - - — e . - — e}
Diversions and Walarways Modsrelely rapid permesbility, high sweilshle water copacity, erodible
DEGREE OF SO/L LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING
Use Slope Dggyee of Major Soil Feature's) Affecting Use
Limitation
Septic Tank &8 Slight
Absorption Fietd C Muderete Slupe
Sewage Lagcmn A& B Severe Moderately repid permeability
C Severe finderataly repid permeability, slope
S - L ]
Dwellings A& B Stight
(With Basements) C Mudareta lena

Dwellings |_ f&B Slight
(Without Basemenits) C Muderats Slope

Lawns and Landscaping A& B | Stight
C Maderate Slupe
U_U_L*.\_ﬁ' —_
Local Roads, Streets A Slight R
and Parking Lots 2 foderate | Slope
Shallow Excavations )
ALkB Slight
6 feet or less) C Moderele Slope
United States Department of Agricullure Advance Copy - Subjecl to Change

Sqil Conservation Service in Couperatian With
New Hampshire Agricultural Experiment Station

1/ Fair below sbout 2 Fast

2/ Prectice generelly nct epplied

EXHI8/ 7 2~/



Agawem very fine sandy ioam

DEGREE OF SOIL LIMITATION AND MAJOR SQIL FEATURES AFFECTING RECREATION DEVELOPMENT
Degree . .
Use Slope Li?ngi‘iatigif-u Major Soii Feature(s) Affecting Use
Camp Areas B4B 5tight .
(Tent and Camp Tratlers} L Moderate Blops
b — - _v.__e.___wm__—_-.__{___._._...__... S—
Picnic Areas A& B Siight
- {Park-Type} ] C Modarets S5lape B - o n
Ptaygrounds A Slight
(Athletic Fields) B foderate | Ziops )
Paths and Trails
{Hiking 2nd Bridie) A, 8 & [ | Slight
SUITABILITY AND MAJOR SOM. FEATURES AFFECTING FARM USE |
Use Slope Surtablity Major Soil Feature(s) Affecting Use
Truck Craps “7 f_f B E’zi‘f Slupe
—_— ——d e e
Field Crops fam Good
C Fair Slope
Hay and Pastu-e Grops 4, 84| Good
Apple Drchards NDT RRTED
SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT
Degree of Limitation Related 1o - ~ — Productivity Species 1o Favor - -
Slage | Seedling Piant Competition Windthiow § Frosion Eg:;ms_m ashua::ly Major lflldt:c Existing Fos
Mortality ¥ Lo rwaod | Coniler Hazard Hazard tians Group Species Range Stands [ Planting
ALL 5]ight | Slight Moderate] Slight Slight |Slight 402  lwhite Din"q 60-70 W. P W. P
Rad Oek 55-659 A0 R, P
fled Pine 60-70 A.P Ww.5
Horthaecon . A
Hardwnodﬁ 52-5% s.m
SUITABILITY AND MAJOR SOl FEATURES AFFECTING USE FOR WILDLIFE
1 Kands of Wildlfe Siope Suitability Mazior Sail Featura(s) Affecting Use
Openiand ALl Grod
Woodland a1l Cood
1 -
Weltand All Very Poor No weter
A B

* Indicatur Dposuies



SOJL SURVEY INTERPRETATIONS

SOIL _ “nltun yravelly toamy sand STATE: _Maw Hempshire
MAP SYMBOL(S)y __ 627 DATE:  _7-73

BRIEF SOIL DESCRIPTION MLRA(S). 123, 144
These are sxcesaiwely drainsd soilg thal formad in thick sand and gravel] deposils, Typically these soils have a very
dark grayish-brrwn grevelly loamy sarrd surfmce layer V' inches thick vwer a rray leschad grevelly loamy sand layer

about an inch thick., The subsoil to 16 inches is dark reddish-brown and reddish-brown grevelly leamy sand. Balew
this to 50 inches s yellowlsh-brown and pale brown wary gravelly sned. Thase snils ganerally cccupy kames, eskers,
andtarrace hreaka, lopas-ranga from 15 fn mote {lan 5 _nﬂrrn.nr '

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

Classification Peicentige Less Than 3 Inches )
Uepth Passing Sieve No. Perme. | FVEADIE] Shrink-
From abilil Water Reaction Swetl
Surface USDA Unitied AASHD ' 19 200 abilily Capacity Potential
(inches} Textuce i ¢ anhey | ooedmd | GpH)
R B .
L6 gls M, fint £5.75 55711 1030 >6.0 | .n5-.n8 s.of vary
5p.gr a2 Low
16-50 vgs, vgeos, sp, find 35-55 25-50 0-10 >6.01 1 .01-.05| 4.5-65 Very
gcas SP-5m (.ow
oF,
GI-GM
I—
Depnth to Bed:ock (Fiy _ 6=8+ Depth 1o Fragipan (Ft): _—— Gepth to Seasonal
High Water TableFt); _ 9+
Flood Hazard _None Poteptial Frost Action _Low | Hydrologic Group: . . A ... ., _

SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Topsoil Roor: coerse fragments
Sand Gond
T (;IEWE‘\ " Good o ‘
T e T T ' ]
Daily Cover For Lapdfili Poort: coarse fragments, slope

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Lacation Cut slopes urstable, slope
Pond Reservour Areas Rapid pe rmebl‘lit-;'-, slope ‘
Pond Embankments Rapid perrreabii:‘lty, slups
Stroakler erigateon Yory low svailebie water capecity, 'sl-'lper
_r__l_lfamage M ]
Diversions and Walerways Rapld permeability, very low available wester cepacity, slope

DEGREE OF SOIL. LIMITATION AND MAJQR SOIL FEATURES AFFECTING TOWK AND COUNTRY PLANNING

Degree of i
lUse Slope imitatian Majoi Soil Feature(s) Affecting Use
Seplic Tank
Abscrption Field A1l Severe 2/ S1ope
R —— —— |
Sewage Lagoon Al Severe 7/ Repid permeebility, slope
- ﬁﬁ.r_ ,*J'____ﬁ__.__, —
Dwellings
{With Basements} AlL Severn S1nps
—_— e — e — . PR - —_ R L T - — e ——
Dwellings At —_] . ) '
(Without Basements} 11 Severa SLops
Lawns and Landscaping A1l Severe Santy and graveily, siope
———
Local Roads, Streels
and Parking Lots At Severe Slope
- r [ S
Shattow Excavations . A )
(6 feet or less) All Sevare Poor sidewail stebility, slope
United States Depatlment of Agricullure Advance Copy -Subsect to Change

Soil Conservation Service in Cooperation With
New Hampshire Agricultural Experiment Station
1/ Practice genarally not epplied.

2/ Potentiml pollution hezerd to nearby wells, streams snd lakes.
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Colton grevelly luamy sand

DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

Use Slope Elﬁrlea?igi Major Soil Feature(s} Affecting Use
Camp Areas
(Tent and Camp Trailers) ALl Severa Slope
?;:;';?;S:)S A1l Severe Slape
Playgrounds ” - -
(Athletic Fields) ALl Sewwra Stop
Paths and Trails -
{Hiking and Bridle) All Bavure filops

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE

Use Slope Suitablity Major Soil Feature(s) Affecting Use
Tiuck Crops 1393 Unsuited Groughty, siops
Field Crogs Atl Unsui ted Droughty, slnpe
- - [P F - e JES—— — - — ]
Hay and Pasture Crops ALl Unsui ted Droughty, slupe
Apple Grchards Al Unsuited Droughty, slupa

SUITABILITY FOR WOODLAND PRODUCTION AND LiMITATIONS FOR MANAGEMENT

Dagree of Limitation Related to - - - Praductivity Specees to Favor — —
Sope | Seedling |  Plant Competiton | Windtrow { Erosion | Cowipment } o Suil Maior Ste | Feisting | For
L Reslric- ability ; index
Mertality 'y dwood | Conifer Hazard Hazaid tions Group Species Range Stands Planting
0 & [ |Moderatae S1ight Slight Sliaght Slight Slight 48] whits iing 67-70 W.p. W, o,
fed Ping 1 60-70 fr.P. R.P.
Red “prucg 3040 R.S.
Narthern S.m
Hardwond 52-59 Y.H
F Moderate S5light Slight Slight Modarate Sevara 451

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of #ildhe Slope Svitability Maior Soil Featuie(s) Afiecting Use
Openland Al Poor Draughty, slope
Woodland ALl Pour Droughty, slope
Wetland il Very Hoor Mo water, slaps

»
Indicatar Species

B T TN



SOIL SURVEY INTERPRETATIONS

50iL. _ Hadley very fine sandy loem, frequently flusded or low bollom jhase STATE: New Hampshire

MAP SYMBOL(S) _ @ DATE T

BRIEF SOJL DESCRIPTION WLRAGST 1aa
These are well-drained soils thet formed in flaoduator deposits consisting mainly of very fine sands and silt.
Typically these s0ils have a very dark grayisb-niwwn wery fine sandy loam surface layer 10 Inches thick.  The under-

lying material to 40 inches is dark yrayish-hrown and nlive silt loam. Below this the texture is variable ranging
from vary fine sandy loam to sand and gravel, Slepes renge from 0 to 3 percent.,  Thess snils are subject to Mlaondirg
From adjecent streems et least opce in & yeers.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FGR ENGINEERING

Percantage Less Than 3 Inches

Depth Classification Passing S1eve No____ Perie. Availahle Sal Shrink-
Fiom - b;!nl Hales Rea { n Swel)
Surface USDA Unified AASHE p 10 200 Y | Capacity CUO 1 Potential
(Inches) Texture {in hr) fin.in) [pH)

n-tn vfsl, sil ml e d) 100 1nn 60-3% [H.0-2.0 S1N- 304, 57,0 Lo
n-4an s11, wfsl ol A-d 1nn mnn 55-A0 |0.6-2.0 3.6 |5.6-7.3 b oy
41-72 Varieble textuges rengirg from v%ry_ fine 4endy lnan‘| t sandfend gravgl

7:,,\-‘-*';Deplh to Bedrock {Ft). __ 5.

wd Hazard _Severe

Depth to Fragipan (Ft), _—— Depth to Seasonal
High Water Table(Fly _ 4-5+ _

Potential Frost Action’ _Hion Hydrologic Growp: . B

SUITABILITY AND MAJOGR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Topsoil

Road-f.:-ll

Cover For Landlili

Good

L_DDOr: excegs Fines

Poor: excess fipas

Feir: high potsntial frost action

Good

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

ighway Location

Pand Reservair Areas

Subject tu Frenquent Tlooding, moderste parmeability

Ponet Embankments

Modarete slow psrmeability, subject tu piping, sredible

Sprinkler lrrigation

High sveilable water cepacity, modarate intake rate

Drainage

Diversions and Waterways

fraquant flooding, well-drained

i7

DEGREE OF 501

L LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING

Use Slope Eﬁﬁ{fﬂilga Major Seil Feature(s) Alfecting lse
Septic Tank
Abscrphon Field a1l Severa Sub jact to frequent flooding
Sewage Lagoon All Severa Sub ject to frequent flooding
g g ]
lDweIHngs Al Savarae Sub jact to frequent flooding
{With Basements)
Dwellings
(Withoul Basements) a1l Sevarp Subject to fregquant fleoding, high potentiasl frost actinn
S R e —— _—_ - ___1
Lawns and Landscaping B1L Sguers Subject to fraguent fiooding
3l Roads Stregt
Li;d g;iligifmZ's a1l Sevars Subject to fregusnt flooding, high patential frost action
Shallow Excavations
(Efeelm less} All Savarea Suhject to freguent flooding
—

United States Department or agricuiture

Advance Copy - Subiect ta Change

Soil Conservation Service in Cooperation With
New Hampshire Agricultural Experiment Statien

1/ Prectice genaerally not

appliad.
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Hadlny wvery Fine aondy lusm, frequently Flondged or Tow botlon phess

DEGREE OF SCIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

(anir-_gwarnd B:@Jg)

Degiee of . .
Use Stope Limgitation Major Soil Feature(s) Affecting Use
Camp Areas . 11 Severe Subject to Fraguant flooding
(Tent and Camp Trailers) N
Picnic Areas
(F’ark-Type) All Moderate Subjact to fraquent flooding
Playgrounds ! .
(Athletic Fields) ALl Sevare Subrjecl to froquent floeoding
Paths and Trails A1l Modarale Sub ject to Fraguent flooding

— i D

SUITABILITY AND MAJOR SQIL FEATURES AFFECTING FARM USE

Use Siope Suitablity Major Soil Feature(s) Affecting Use
Truck Crops Al Fatr Sub ject to frequant flooding
- [N I R e
Field Crops ALl fair Sub ject Lo {requent Tlooding
b - - - - - - - —— [—
nl [load

Hay and Pasture Crops

Apple Qrehards

S U ISR EE

Hot rhied

SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limjtation Related to — ~ - Productivity

Species to Favor - ~

Northarn

I

Red Pling 70-80

Ha rdwoodj 69-58

Mope 1 Seedling Plant Competition Windtrow | Eiogion | Equipment [ Suil- Wajor Existing For
Mortalit : Hazard Hazard | FREStric: ability Species Stands | Planting
"¥ | Hardwoor! | Conifer e tions Group i Range
Wil Slight | Sligrt | Yodevatle] Siight Slight Stight, Tl fwhite finy  TO-B0

< =
o =0
£ 7=
w DT

SUITABILITY AND MAJOR 50IL FEATURES AFFECTING USE FOR WILDLIFE

Kends of Wildlife Siope Suitability Wajor Soid Feature(s) Affecting Use
Cpentand a1l Feir Subject to freguent flooding
U, l_ — —— e
B |
Woodland sl Grad
welland (30 dety oo DNeep tu water teble

* Inilfgator tipenios

SAEL LS HrEbiavnLE D aaTd



SOIL SURVEY INTERPRETATIONS

SOIL _Hadley sery Fine sandy loam, occasicrmally flcoded or high bottom phase STATE: New Hampshire
MAP SYMBOL(SY 8¢ DATE: 7:73
BRIEF SO(L DESCRIPTION MLRA(S) 144

These <18 well-drained soils thet formed in Tlucdwalcr depusits consigting meinly of very fine sands and silt.
Typically thase suils have a vory dark yrayish-brown very fine sandy lvem surfece layer sboul 10 inches thizk. The
undacl yltg me:erial lo 40 inctes is dark grayish-brown and nlive silt loam. Below this the taxture is verisble rang-
ing From yory fine samidy loam to sand and gravel. 5lopes range from D te 3 ppreent,  These soils are schjeclt b

flugding frim adjecenl stcpaps gt least voce dn.l tw 10 ygarg.
ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

Classification Percentage Less Than 3 inches

oo rusmsente | pame | NP sor | ook

Surface UspA Unfied | AASHO . 0 200 Y | gapacity | REACHON | potential
(Inches) Texture : : anany | ey | (o)

n-1n ufsl, sil M [ 100 100 6n-251 0.6-2.0) .15-.30 4.5-7.3| Low
10-4n sil, vfsl M Aot 100 1ng 55-80 | 0.6-2.0| .13-..2d §.6-7.3| Low
40-72 VYariable teTures rerfoing froe vary fife sandy loam to sTd and gavel
Depth to Bedrock {Ft): St Depth to Fragipan (Ft):. Depth to Seasonal

High Water Table (Ft): __ 46+

Flood Hazaid; _Moderate Potential Frost Action: __High Hydrologic Group: _ B . _

SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Tapsoil Guod
Sand Poor: axcess finss

. vael_ | Poor: excess fines !
Roadfill

L ) Fadr;  high potentisl frost ectign
Daily Cover For Landlill Cood

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Location Sub ject tg occesionel floading, high potentiel frost action

Pomd Reservoir Areas Sub ject to pccesional flooding, modérate permeability
Pand Embankments Moderately slow permeability, subjsct to piping, erodibla
Sprinkler Ireigation High avallable water céﬁ.aci ty, mogarate inteke rats
o Drai"age Occesional flcoding, well-drained
Diversions anc Waterways b7

DEGREE OF SOtL LIMITATION AND MAJOR SCIL. FEATURES AFFECTING TOWN AND COUNTRY PLANNING

Degree of ] . .
hLA | i
Use Slope Limitation Major Soil Feature(s) Affecting Use
Septic Tank
Absoiption Field ALl Severs Subject to aceasional flooding
Sewage Lagoon 351 Sguvare Sub ject to occesionel fleoding
Dwellings ALY Severe Sub ject to accesional flooding
(With Basements)
R e —— __..J__.—_{
Owellings ALl 5 Sub Ject t ianal floodi
(wk[hu!lt BaSEmemS) avera b jac a cccagiana coding
b— . o _ ._‘\_fﬁ.__A_.._m
Lawns and Landscaping ALl S1ight
Local Roads, Streets
and Parking Lots All Moderete Sub ject to occaslonel Flooding
Shallaw Excavations
{6 feet or less) All Savers Sup jact to occesionel flcoding
United States Department of Agriculture Agvance Copy -Subject to Change

Soi Conservation Service in Copperation With
New Hampshire Agricultural Experiment Station

1/ Practices genarally not appliad.
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Hadley very fine esndy lcem, occesionelly flooded or high baottom phese

DEGREE OF SOfL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

Use Slope i?fnfirﬁaetig:a Major Soit Feature{s) Affecting bse
Teut aﬁ;m(?a:l;e?l'srailﬂs) a1l Modersts Sub fect to cccesional flooding
Picaic Areas
(Park-Type} ALl §1ight
(A{;II:);FC’D:?&;S) a1l Moderate Sub ject to occesional flooding
Paths and Traiis ALt S1ight

(Hiking and Bridle)

SUITABLLITY AND MASOR SOIL FEATURES AFFECTING FARM USE

Use Slope Suitablity Major Soil Feature(s) Affecting Use
Truck Crops Axl Good
Fietd Crops A1l Good
Hay and Pasture Crops Al finad
Apple Qrchards a1l Not rated

SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitation Related to ~ — — Produclivity Species to Favor — -
Slope Seedling Plant Competition Windthrow Erosion E;:;?:‘:?l ail:illtty Major Iﬁéfx Existing For
Morailty | Hardwood 1 Conifer Hazard Hazard tions Group Species Range Stands | Planting
ALl Slight Siight |Modarate | Siight Slight Slight 3ot white Dind  7o-pol w.e. W.p
Red Pina 70-80) 5.M. R.P
Northern ¥.B. W.s

Hardwcnd SY-56

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wildlife Siope Suitabitity Major Soil Feature(s) Affecting Use
Openland ALl Good
Woodland
All Gaad
Wetiand All very Poor Deep to water teble

* Indicator Species

USBA $ES MTRIISVINE WD rara



301" Hartland very fine sandy loam

MAP SYMBOL(S)

30

BRIEF SOIL DESCRIPTICN:

SOIL SURVEY INTERPRETATIONS

STATE
DATE

New Hamps'iire
7-73

MLRA(S) 143, 144
Theses are well-dreined soils that formed in silts and very fina sande. Typicelly thess soils have o datk grayish-
grown very fime sandy loam eurfece layer 6 inchas Lhick. The subsuil betwsen fi and 19 inches is olive brown and
light oliwve brown very Fine sandy luam. 8elow this to 48 inchss is dark grayish-brown, light olive brown and clive
5ilt and very fins sand verves, These soils occupy terreces or lake plains. $lupes range from N to 35 percent,

e
ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING
et Percentage Less Than 3 inches
Classification g . -
Fram Passing Sieve N — | perme- | MRS st | SO
Surface US0A unfisd | AASHO ] 0 oo || capacity Reaction | popagtial
{Inches) Texture {in/hr) {in/in) (pH)
0- 6 vfel, =il L n-4 100 100 70-90 |0.6-2.0 |.17=.30 5,1-6.0 L. ow
6-19 vwfasl, sil ML And 1no 100 65-85 [0.6-2.0 |.15-.26 5.1-6.0 Low
19-48 vfsl, sil, ML A=ty 100 na 55-90 §0.2-0.6 |.10=.26 5.1-6.0 Low
1vfs, si, vfs ML =CL

Depth to Bedrock (Fti; __ S5+ Depth to Fragipan (Ft), _—=r— Depth ta Seasonal

High Water Table(Ft) _4-6+
Hydralogic Group: __ B

Flood Hazard: _None Potential Frost Action: ___High

SUITABILITY AND MAJOR FEATURES AFFECTING S0OIL AS A RESOURCE MATERIAL

Topsoi! Good

Sand Poor: excess fines

Gr?“e' Unsuited: excess fines

Roadfill Poor: high potential frost sction
Daily Cover For Landfilt Good

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Location High potentiel frost ection, cut slepes erodible

Pond Reservoir Areas Moderately slow permesbility

Pond Embankments Moderately slow permesbility, susceptible to piping, srodible
Sprinkler hrigation High available water capecity
Drainage Weil-drelned
Diversions and Waterways Moderately slow parmesbility, high evmilable water capacity

DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING

Degree of , . :
hLa Major So0il Feature(s) Affecting Use
Use Stope Limitation : () ey
Abii?s;fﬂ:a&‘;ld ALl Severa Modarately slow permeability
Sewage Lagoan A& B Moderate Leskege in floor of lagoon
C, D&E Severs Slope
Dwellings A, B&C Modarate Higr in Fires
(With Basements) D&F Severe Slope
Dwellings A, B &C Severa High potentlel frost sction
(¥Without Basements) D&E Savara High potential Frost mction, slape
. A& B Slight
L.awns and Landscaping C I‘ﬂDdE}l:ate Slope
Severe Slope .
Local Roads, Streets AL B Severe High potentisl frost action
and Parkmg Lots C, D&E Severa figh potentiel frost action, slupe
Shallow Excavations L Slight
(6 feet or less) e Mocerate | Slope
D& E Severe Slope

United States Department of Agriculiure Advance Copy - Subject to Change
Soil Conservation Service in Cocperation With

New Hampshire Agricultural Experiment Station
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Hartland vory (ine aanrdy 1 ooam

DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

Degree of ) .
Use Stope Lmitaticn Major Soif Featurs(s) Affecting Use
Camp Areas ‘ B, B&C Moderete Moderately slow permeabllity
{Tent and Camp Traiiers) D& E Severs Slope
icnic A& B STight
Picnic Areas C fﬂodgra te Slope
{Park-Type) D4AE Savere Slnpe
P!aygrounds A4 B Moderate Moderately slow permesbility
| _{Athletic Fields) T, D&E Savere Slops
Paths and Traiis A, B.& C ﬁ}. éghtt a1
(Hiking and Bridie) E Sovara 512;3:
SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE
Use Slape Suitablity Maior Soil Feature(s) Affecting Use
A Gond
Truck Crops 3} Feir frosion
¢, D&t Unsui ted S5lope
5 Cood
Field Ciops B Fair Slope
L Moo Slope
........... D& F Unsuitad Slope
A& B Good
Hay and Pasture Crops C Feir Slope
D Poor Slope
,,,,, F. Unayd tad slope
Appie Drehards ALt Not rated

SHTABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitation Related to - — — Productivity Species to Faver - —
Slope | Seediing |  Piarl Competition Windthrow | Erosion | Covipment | Suit- Maior Ste | pyisting | For
Mortalig Hazaid Hazard Restric- ability Species Index Stands Plantin;
Y | Hardwood | Coniter azai lioas Group pe Range nang
A& B |Slight Slight |Moderate | Slight Slight Slight 301 white Pirf§ 70-80 WP, w.p
Red Cak 65-79 R, 3, R.P
Northarn S.m, w.5
£ S5light Slight |Moderata | Slight Moderate 5light 3Irl Hardwond| S9-66 ¥.8.
fed Pine 70-80
D& E |Slight 5light {moderete | Slight Severe Modetete 3rl

SUHTABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wildlife Slope Suitability Major Soii Feature(s) Affecting Use
R, B&C Goad Slope
Openland D&t Fmir Slope
Woodland Al Good Slope
Wetland All Very Poor | Deep to weter tsbla

*Indicator Species .

UTEL AT MYAITIYILLE Mo a1y



SOIL SURVEY INTERPRETATIONS

SOIL; _Limerick silt lcam STATE  Nsw Hampshirs
MAP SYMBOL(S) __009 DATE: 7-73
BRIEF SO!L DESCRIPTION: MLRA(S) 143, 144

These mre poorly dreined scils that Formed in recent fleoodwater deposits consisting meinly of very fine sand and
silt, Typicelly these secils heve » ver, derk yrayish-hrown silt loam surfece leysr 5 inches thick. The underlying
materlal to 40 inches is olive gray and dark gray silt loam. Mottles arg common below 9 inches., Slopes range from
0 to 3 percent, Flooding from edjacent streems occurs et lemst once e year.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

T~ Percentage Less Than 3 Inches
Classification .

oo e e e L I

urface USDA Unified | AASHO | 4 10 g | M) cagaity | e poentia

{Inches) Texture n {inn | (in/im {pH)

D=5 =11, vfsl mL ped 100 100 60-85 | 0.6-2.n| .15-.30n} 5.1-6.5| Low

5-40 sil, vfsl ML p-4 no 100 55-80 | 0.6-2.0)] .13-.26) 5.6-7.3{ Low
Depth to Bedrogk (Ft). __ S+ Depth to Fragipan (FtY: _~— Depth to Seasonal

High Water Table(Ft): _ 0-1

Fiood Hazard; _ Severe Potential Frost Action: High Hydroiogic Group:

SUITABILITY AND MAJQR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Topsoil Poor: wetness
Sand Ursuited: excess fines
Gravel Unsulted: excess finea
Roadﬁl! Poor: wetnass, high potentiel froat ection
Daily Cover For Landfill Poor: wetneas

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Location High water teble, frequent flooding, high potentiel Frost action
Pond Reservoir Areas High weter teble, frequent flooding, moderets permesbility
Pord Embankments Moderately slow parmeebility,subject to piping, high water table
Sorinkler lirigation i
Drainage High watar tebla, freguesnt Fflooding
Diversions and Walerways v

DEGREE OF SOIL LIMITATION ARD MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING

Use Slope LDienstrFa!ilg: Major Soil Feature(s) Affecting Uise
Septic Tank
Absorption Field All Severe High weter tebla, freguent flooding
Sewage Lagoon ALl Savers Fraquent flooding
Dwellings A1l 5 t £ t 1
[vmh Basemn!s) evere High weter teble, freguan ooding
Dwellings
(Without Basements) ALl Savere ”‘22&3;““ tebia, frequent flooding, high potentiml Frost
Lawns and Landscaping ALl Severe High weter teble, frequent Flooding
Local Roads, Streels
and Parkin'g Lots All Severe High water teble, frequeant flooding, high potential frost
b action
Sha{léoi‘:efz‘r:al:?;?ns All Savare High water tmsble, fraguent flooding
United States Department of Agriculture Advance Copy - Subject to Change

Seil Conservation Service in Cooperation With
New Mampshire Agricultural Experiment Station

1/ Practices genarelly not spplisd.
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Limarick =2ilt loam

DEGREE OF SOIL LIMITATION AND MAJOR S0IL FEATURES AFFECTING RECREATION DEVELOPMENT

Apple Orchards

Degree of ) . ]
Use Slope Limgitaiiun Major Soil Feature(s) Affecting Use
Camp Areas
{Tent and Camp Trailers) ALl Sguara High watar tabla, fracuent Fiooding
Picric Areas
(Paik-Type) All Severs High water teble
Playgrounds ¢ t Floodi
(Athletic Fields) All Savers High weter table, fraguen looding
Paths and Trails
L - e High t tebl
(Hiking and Bridla) Al1 Severe gh water teble
SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE
Use Siope Suitablity Major Soit Feature(s) Affecting Use
Truck Crops All Unaui tad High watar table
Fieid Crops A11 Unsuited High water table
Hay and Pasture Crops RL) Poar High watar teble
ALl Unsultad High weter teble

SUITABILITY FOR WQODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitation Reiated to — - ~ Productivity Species to Favor - —
Stope | Seecling |  Plant Competition | wWingthrow | Erosion | Eupment [ Suit Major Ste ) existing | For
Martalit . Hazard Hazard Restric- ability Species Index Stands Planting
Y | Hardwood | Conifer tions Group Range
ALl Severa Severa Severa Sevars S51ight Sguare Awl White ﬂlnd 60-70 W.P. W.PR.,
Red Maple T0-80 R.P. Ww.s.
. Rad Spru::ﬂ 40-50 R.M.
Hem.

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wilgtife Stope Suitability Major Soit Feature(s} Affecting Use
QOpenland 1183 Falr High watat table, flooding
Woodand All Fair High watar table, flooding
Wetland A1l Good

* |ndicator Species

USDA BCY HYANIAVILLE w3 rery




SOIL SURVEY INTERPRETATIONS

SOIL: _Mixed mlluviel lend STATE- New Hempahire
MAP SYMBOL(S) .7 DATE: 1-72
BRIEF SOIL DESCRIPTION: MLRA(S): 143, 144

Mixed elluviel 1end occupisa neariy laval arees of the floodplain, The deposita are ganerally quite recsnt and
verishle in composition. High watsr tebla emd Frequent flocding kespa these srsas wet fnr long periods. Elopes
range Trom ) to 2 percent,

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING
T Percentage Lgss Than 3 Inches )
Bepth Classification Passing Sieve No.____ Perme- Availabie Sail Shrink-
Fram o Water . Swell
Surface USDA Unifisd | . AASHD ' 10 200 ability | capacity | RN | poieqtial
(Inches} Texture (in/hey | (insin) (pH)
Too Veriabie td Estimet
Depth to Bediock (Fty: 52 Depth to Fragipan (F1) _7"" Depth Lo Seasonal 0-2%
High Water Table (Ft):
Fioed Hazarg: __Severs Polential Frost Action; _High Hydralogic Group: __B-C
SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL
Topsoil Too vatiatle to rate
Sand Tuo varisble to rate
Giravel Too verisble to rate
Roadtil} Too verisble to rate
Daily Cover For'Landfill Tea verisble to rets
MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES
Highway Location Frequant flosding, high wster table
Pond Reservoir Areas Fraquant flocding, high water teble
Pond Embankments frequent flooding, high '_a_tlr tabim _ o ) ~
Sprinkler lrrigation Fraquent flooding, high water teble
Drainage Fraguent flooding, high weter tebls
Diversions and Waterways Frequent flooding, high wetar teble
DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING
Use Slope Eienfil;;igz Major Soil Featwe(s) Atfecling Use
Abgf\%{?o:aatld All Severs Feaquant flooding, high watsr teble
Sewage | agoon ALl Severe Freguent flooding, high weter tebls
Dweilings
{With Basements) ALl Severa Frequent flooding, bigh water teble
(Withogrglgggﬁents) ALl Savere Fraguent Flooding, high water tetla
—
Lawns and Landscaping ALl Severs Fragquent Flooding, high water teblw
LO::J g:ra:;'lsir:tests A1l Severs Frequent flooding, high wetsr tsbla
y 1
Sha(g(}:ef;?al?st;?ns Al1 Severs Frequant flosding, high wetsr table
United States Department of Agriculiure Advance Copy - Subject to Change

Soil Conservation Service in Cooperation With
New Hampshire Agricuitural Experiment Station
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Mixed elluvial land

DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

Degree of . . .
Use $lope Limitation Major 50il Featute(s) Affecting Use
Camp Areas A t
(Tent and Camp Trailers) 11 Savere Frequent Flooding, high water tablse
Picnic Areas
(Park-Type) All Seuers Fraquent flcoding, high water table
(A:zf'lllgis(!o#:gl;s] All Severe Fregusnt flooding, high weter table
Paths and Trails
{Hiking and Bridie) All Severs fregquent flooding, high watsr table
SUITABILITY AND MAIOR SOIL FEATURES AFFECTING FARM USE
se ope itabli jor Soil Feature(s) Affecting Use
U} Sk Suitablity Major Soil Feature(s) Affecting U
Truck Crops All Unsuited Fraquent flooding, high wetme: tebls
Field Crops ALl Unsultad Frequent flooding, high weter table
Hay and Pasture Crops Al Unsulted | Frequent flooding, high water tebls
Appie Orchards All Unaui ted Fraquent flooding, high water taeblas

SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitation Related to — ~ — Produclivity Species to Favor — -
Stope | Seedting |  Plant Competition | Wingthrow | Erosion | COUIPeRt [ Swit- b Site f picting | For
Mortalit Hazard Hazard Restric- ability Species Index Stands | Planting
¥ | Hardwood | Conifer tions Group Range B
Yoo Yariable to Rate
SUITABILITY AND MAJOR S0iL FEATURES AFFECTING USE FOR WILDLIFE
Kinds of Wildiife Siope Suitability Major Soil Feature(s) Affecting Use

Opentand All Unauiteg Frequant flooding, high wetar teble
wood land ALl Unauf tad Frequent Fflooding, high wetwr tablas
Weliand ANl Good

VEBA-FCH-NYATYBVILLE. w8 1473




SOIL SURVEY INTERPRETATIONS

SOIL- Ondewa fine sandy loem, Freguently flocdsd or low bottom phase STATE: MNaw Hampahire
MAP SYMBOL(S): __1 : DATE: 7-73
BRIEF SOIL DESCRIPTION: MLRA(S): 143, 144

These are well-drained soils thet formed in sendy floodwater deposits. Typicelly these gsolle Heve a dark brown
fina sandy loem surfece leyer B inches thick. The aubsoil from B to 32 inchas is ysllowish-brown esnd 1ight olive
brown Fine sendy !oem. Balow this to 48 inches ia light ysllawish-brown lLomsmy fine send. Slopes range from O to
3 percant. Thess moils are subject to flooding from edjscent strsems st lwest once in S yesrs.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

P Percentage Less Than 3 Inches
Depth Classification Passing Sieve No Available . Shrink-
From T P:f:'?f' Water | o S°:.’ Swell
Surface USBA uritied | AASHO . 10 - by 1 capacity | 722CHON 1 poientia
(lnches) Texture (in/hr) {in/in) {pH)
n- 8 fal m, m. -2 00 |e5-100 4055 [2.0-6.0 |.11-.23 | 4.5-5.0] Lomw
A-4
8-32 tal, sl SM, ML A-2 100 |95-9D0 26-45 12.0-6,0 }.09-.18 | 4.5-6.0] Lom
A-4
32-48 178, o sm, a-2 |o0-100 |Bo-100 5-30 56,0 |.0t-,13 | 4.5-6.0] very
SP-5m A-3 Low
]
Depth to Bedrock (Ft): __ S+ Depth o Fragipan (F), 7= Depth to Seasonal
High Water Table (Ft) ___4-5+
Flood Hazard. _Savers Polential Frost Action: Moderate Hydrologic Group: 8

SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Topscil Cood
Sand Poorr wexceas finea
Gravel Unayited: axcess finss
Roadtill feir: moderete potential frost action N
Daily Cover For Landfif| Good
-MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES
Highway Location Sub jwct to fregquent flooding, moderats potentisl froet sstion
Pond Reservoir Areas Sub ject to frequent flooding, wadecataly tepld pacmeebility By
Pond Embankments Moderate parmeability, eubject to piping
Sprinkler Irrigation High aveilsbla watsr cespacity, freagqusnt flooding
Drainage Frequent Flooding, well-drained
Diversions and Waterways 1/
DEGREE OF SOIL LIMITATION AND MAJOR SCIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING
Degree of , . .
B | i
Use Slope Limitation Wagor Soil Feature(s) Affecting Use
Abzﬁ?;tlico.nral"ni:m All Savers Sub ject to frequsnt flooding
Sewage Lagoon A1l Smvers Sub ject to Frequent flcoding
_Dwelliags A1l Severe Sub ject to frequent flooding
(With Basements)
Dwelling
(Without Balse%nsenls) All Ssvers S5ub ject to frequent flooding
Lawns and Landscaping ALl Savars Sub ject to frequent Floeding
| t
L(::ra'd g;akﬁker;?s All Severs Sub ject to frequent flooding
Sha(gt::ﬂE::':a'g;(;ns ALl Severs Sub ject to Prequent flooding
United States Department of Agriculture Advance Copy -Subject te Change

Soil Conservalion Service in Cooperation With
New Hampshire Agricultwal Experiment Station

1/ Practice gererelly not applied.
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Ondews fins sendy loem, fraquantly flonded or low bottom pheas

DEGREE OF SOJL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVEL OPMENT

Use Slope Biemgirte;‘gll Maijor Soit Feature(s) Affecting Use
Camp Areas
(Tent and Camp Traifers) All Sevars Subject to frequent floeding
Picnic Areas
(Park-Type) All Moderete Sub ject to Frequent flooding
(A&II?E{?;(’#?S%S} ALl Sevare Subject to Preguent fleading
Paihs and Traiis
(Hiking and Bridle) ALL Moderste Sub Ject to Frequent flooding
SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE
Use Slope Suitablity Major Soil Featura(s) Affecting Use
Tiuck Crops k11 Fair Sub ject to freguent flooding
Field Craps ALl Fadr Sub ject to frequent flooding
Hay and Pasture Crops Azl Good
Apple Orchards a1l Not rated

SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitatipn Related to — — - Productivity Species to Favor — —
Slope | Seedling Plant Competition Windthrow | Erosion | Covibment | - Suit- Major Site Existing For
Mortalit Hazard Hazand Restric- ability Species index Stands { Plantin
AY | Hardwood | Coniter r _ tions Group pe Range 4 _ g
all 5light | Slight {Moderate Slight | Slight | Siight 401 White Ping 60-70

WP

Rad Pipe 60-70 R.P
.Red Spruce 40-50 R.O,
5.m

Y.B

v
EDE
wvom

MNorthern
Hardwoody 52-59

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wildlite Slope Suitability Major Soil Feature(s) Affacting Use
QOpenland All Foir Subject to fraguent flooding
Woodlard all Good
Wetland A1l Very Poor Duep to water teble

* Indicetor Species
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S0IL. _Opdewe fine sanndy |
MAP SYMBOL(S) _1H__

SOIL SURVEY INTERPRETATINNS

oam, occmslcnally flooded nr high battom phess STATE New Hempahirae

DATE 7-73

BRIEF SQIL DESCRIPTION MLRA(S) 143, 144
Theas mra well-dreined soils thet formed in sendy floodwets: depoaits. Typlcelly thess soils have s cark brown
fine sandy loam surfecs laysr B inchee thick., The subsaoil from 8 to 32 inchws is yellowleh-brown and iight olive
brown Tine asndy inam. Below this to 48 inches 48 Light ysllowisn-broun lnamy fine send. Slopes rengs from 0 ko
3 parcant. These solls ars sutjact to flooding from edfacant straema st lenst once in 5 te 10 yenrs.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

. Percentage Less Than 3 Inches :
Depth Classification Passing Sieve No Available . Shrink-
From T ::I'ﬁ'fy Water Regcotlllon Swell
Susface Usoa . Capacity Potential
(Inches) Texture Unified AASHO 4 10 200 {in/hr) (in/in) (o}
0- 8 fel sm, ML A-2 100 | 95-100 | 4n-85 [2.0-6.0 | .11-.%3] 4.5-6.7] Low
A4
8-32 fal, sl sm, ML 5.2 100 | 95-100 { 25-45 |2.0-6.0 | .09-.18] 4.5-6.0| Low
R-4
32-48 1fs, = s, b2 ga-1ng | a0-100 5-30 »6.0 { .o1-.130 a.6-6.n] vary
SP-5m A-3 Low
Depth to Bedrock (Ft): __5+ Depth to Fragipan (Ft). _~— Depth to Seasonal
High Water Table(Ft): _4-6+
Flood Hazard: Moderate Potential Frost Action. Moderste Hydrologic Group: __ __ TR

SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATER[AL

Topsoil Good
Sand Pgor: sxcasa fines
Gravef Unsuited: wxcess fines
Roadfill Felr: modersta potentiel froat ection
Daily Cover For Landfill Good

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Lotation Sybject to oceeslonal Flooding
Pord Reservoir Areas Sub jact to occeaional flooding, moderstely repid permssbility
Pond Embankments Moderstes parmsability, subjfect to piping
Speinkler Irrigation High available weter cepecity, occesaionel Flooding
Drainage Decamional flooding, weli-drained
Diversions and Waterways 1/
DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING
Degree of ‘ . ‘
Use Slope L imitation Major Soil Feature(s) Affecting Use
Septic Tank
Absorpliun Field ALl Severe Sub Ject to occssionel flooding
Sewage Lagoon ALl Savers Sub ject to occaelonel flooding
Dwellings T
(With Basemenis) A1l Savars Subjwet to occamionel flooding
Dweilings N flondl
(Without Basements) All Savers Sub ject to cocaeionml floonding
—
Lawns and Landscaping a1l Slight
Local Roads, Streets
and Parkipg Lots All Modarate Sub fect tc occasionel flooding
Shalfow Excavations Al Sevars Sub ject to occesional flooding
(6 feet or less)

United States Department of Agriculture

Soil Conservation Service in Cooperation With
New Hampshire Agricultural Experiment Station
1/ Pructice gonerally not spplisd.

Advance Copy - Subject to Change
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Cndmwe fine sandy Loam, ocuesionelly flooded or high bottom phese

DEGREE OF SOIL LIMITATION AND MAJOR 50IL FEATURES AFFECTING RECREATION DEVELOPMENT
Use Slope Eie"ﬁr&%gz Major Sot) Feature(s) Atfecting Use
(Tent a%:mga:;z?l'iailers) ALl Maderate Subject to occmwional flooding
Picnic Areas
(Park-Type) ALl Slight
(AlF;!f;ytigcmlg‘igsds) R11 Moderate Sub jeet to ocoesional flooding
Paths and Trails
(Hiking and Bridle) All Slight
SUITABILITY AND MAJOR 50IL. FEATURES AFFECTING FARM USE
Use Slope Suitablity Major Soil Feature{s) Affecting Use
Truck Crops R11 Good
Field Ciops A1l Good
May and Pasture Crops A1l Good
Apple Orchards All Not ratsd
SUITABILITY FOR WODDLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT
Degree of Limitation Related to ~ — - Productivity Species to Favor - -
Slope | Seedling Plant Competition Windthrow | Erosion E‘mfxfﬁ a‘:::;fty Major l:ciit:x Existing For
Mortality Hardwood | Canifer Hazard Hazard tions Group Species Range Stands | Planting
a1l Slight | Slight |Moderete| Slight Slight | Slight 401 White Dink £0-70 W.P. w.P
Reg Pine 60-7n R.P. R.P
Red Sprucy 40-50 R.O, W.S
Nartharn 5.m.
Hardwocdy §2-59 Y.B.
SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE
Kinds of Wildtife Slope Suitability Majot Soil Feature(s) Affecting Use
Upenlaﬂd ALl Coud
Woodland all Good
-
Wetland all Very Poor Deep to weter table

* Indicator Spacies
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50lLOndewe werndy loem

MAP
BRIE
The

SYMBOL(S) .28
F SOIL DESCRIPTION:

sa ars well-dreined solls that formed in sendy floodwater deposits.

sandy loem surfece layer 8 inchas thick.

bro
Tha

wrh sandy loam.

SOIL SURVEY INTERPRETATIONS

STATE: New Hempshire
DATE: 7=73
MLRA(S)143, 144

Typically thase solls have & dark brown

The subsoil From B to 32 inches iam yellowish-brown end light olive

Below this tc 48 inches fs light yellowlsh-brown luemy sand.

ss scils ere subject toc flooding From sdjacent streems mt 'esst once in 5 years.

Slvpes renge from 1 to 3 percent.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FGCR ENGINEERING

P Percentage Less Than 3 Inches
fica .
?:ED:,': Classification Passing Sieve No, ____ Perme- A"J"lable Soil Shrink-
1o o ater ; Swell
Surface USOA - Y 1 copacity [ ReACHON } poiaqsial
fied ‘ ;
{Inches) Textue Unified | AASHD 4 10 20 Gomg | onim | i
p- 8 sl sm, WL | a-2 ton | 95-1mn | 36-55 |2.0-6.0 |.11-.18 | 4 5-6.0] Low
-4
8-32 s1, fal sm -2 900 | 95-1an | 25-45 }z.n-6.0 |.09-,18 | 4.5-6.9 Low
32-48 ls, 8 sm, -2 90-100 | 80- 95 5.3 | >6.0 |.01-.13 | 4.5-6.0] very
SP-5M A-3 Low

D
F

epth to Bedrock (Fty: _S*

lood Hazard:

Severs

Depth to Fragipan (Ft), ——

Potential Frost Action; Moderete

Depth to Seasonal
High Water Table (Ft): __ 4-6+ _
Hydrologic Group: B -

SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Daily Cover For Landfill

Topsail Good

Sand Poor: excese fines

Gravel Unauited: wexcess fln-a-s“" - 1
Raadtitt | F b

Feir: modarates potentisl frost action

Goed

Highway Location

Pond Reservoir Areas

Subject to frequent Fflreding, moederately repid permasmbilfty

Pond Embankments

Modarete permamhility, subject tn piping

Sprinkfer Irrigation

Moderate svailmble weter cepmcity, fragquent flooding

Orainage Sub ject to fregusnt flooding, well-drained
Diversions and Waterways 1/
DEGREE OF 50IL LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING
Use Slope Degree of Major Sail Feature(s) Atfecting Use
Limitation I e
Septic Tank
AbSOlpllon Field AlL Savers Sub ject to frequsnt flooding
Sewage |.agoan A1l Severe Subjsct to frequent flooding
Dweltings A1l Sevars Subjact to fraquant flooding
(With Basements)
Dwellings
(Without Basements) All Severe Sub ject to freguant flooding
Lawns and Landscaping ALl Sevara Sub ject to freguent flooding
Local Roads, Streets a to F L F
and Parking Lots 11 Seuara Sub ject to fraguen looding
Shallow Excavations | . | . | . T 7 i
(6 feel or less) All Savare Sub ject to fraquent flooding

United States Department of Agriculture
Soil Censervation Service in Cooperation With
New Hampshire Agncultural Experiment Station

v

Prectice ganerally not spplied.
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DEGREE OF SOiL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

Degree of . . .
Use Slape Limitation Maior Soil Feature(s) Affecting Use
Camp Areas
(Tent and Camp Trailers) AlL Severa Sub ject to frequent flooding
P{g::yl:‘?;;:]s All Moderate Sub fect to frequent flooding
Playgrounds
{Athietic Fields) ALl Savare Sub ject to frequent floeding
Paths and Trails
ALY Moderate Sub ject to frequent flooding

(Hiking and Bridle)

SUITABILITY AND MAJOR 50IL FEATURES AFFECTING FARM USE

Use Siope Suitabiity Major Seit Feature(s) Affecting Use
Truck Crops All Fafr Sub ject to frequent flooding
Field Ciops ALY Fair S5ubject to frsquent flooding
Hay an¢ Pasture Crops 411 Gaod
Apple Orchards a1l Not reted
Paths and Trails
ALl Moderate Sub ject to frequent flcoding

(Hiking and Bridle)

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE

Use

Slope

Suitabiity

Major Soil Feature(s) Affecting Use

Truck Crops

All

Fafr

Sub ject to frequent Flooding

SULTABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT
Degiee of Limitation Related to - ~ ~ Productivity Species to Favor — -
Slope | Seedling Plant Competition Windthrow | Erosion Eg:;?:?:"t a?;l{:ty Major Iﬁé?x Existing For
Mortality ["Hardwood | Canifer Hazard Hazard tions Group Species Range Stands | Planting
AlL Siight | Slight Moderatd Slight Slight Slight 401 White Pinp 6370 w.p WP,
Red Pinm £0-71 R.P R.P.
Red Spruce 40-50 A0 w. S,

Northern
Hardwoodp 52-59

SHTABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wildlife Slope Suitability Major Soil Feature(s) Affecting Use
Openfand All Fatr Sub jmct to Freguent flooding
Woedland ALl Good
Wetland r11 Very Poor Pesp to water table

* Indicetor Spacies



SOIL SURYEY INTERPRETATIONS

SOIL' _Podunk fine sendy losm STATE: New Hempshirs
MAP SYMBOL(S) _.4 DATE. 2-73_
BRIEF SOIL DESCRIPTION MLRAS) 143, 144

Thass sce moderately well dreined sollm that formed (n sendy flnodwster deposlts. Typicaliy thass =ai'a have s
dark ysllowieh-brcws Fine sendy luem surface leyer 8 inchea thick, The subacll feom 8 to 30 Lnches fa light oiive
brown fire mandy loem, Below Zhia ko «H inghees is cliuve grey tosmy fims sand, Sluopes repge from D to 3 percent.
These mails are subject to flooding Fium sdjecent stremms mt leest once in 4 years.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

I Percentage Less Than 3 inches
Degth Classification Passing Sieve No. ... P Avallable b o ) Shrink-
Fram a;:ﬁfy Hate: Reag{inn Swell
Surface USDA - Capacity Potential
(Inches) Texture Unified AASHO 4 10 200 (in/hr) in/in) (0H)
0- 8 fal, sl sM, ML A-d 95-100 { 90-100 35.55 [0,6-2.0 | .11-.23} 4.5-6.0] Low
B-30 tal, sl 5M p-2 95-100 | 85~ 95 30-50 |z.0-6.0 | .0B-.17| 4.5-6.0 Low
A-4
30-48 1fs, ls, @ sm, A-2 $0-100 | 8D-100 5.30 |2.0-6.0 | .01-.13 4.5-6.0] tow
se-sm ‘| A-3
Depth to Bedrock (FtY: _5+ Depth to Fragipan (Ft)y: _——— Depth to Seasonal
High Water Table (F1): _1-2%
Flood Hazard; _Severs Potential Frost Action: _High

Hydrologic Group: __ & .

SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Tapsoil Cood
Sand poarl/: excess fines
Gravel Unsuited: wxcess finas
Roadfill Posr: high potentisl froat ectisn
Daily Cover For Landfill Good

MAJOR SOIL. FEATURES AFFECTING SPECIFIED ENGINEERING USES*

Highway Location Ssesonal high weater table, fregqusnt flooding, high potentiel frost action
Pond Reserveir Areas Moderately repid permeabllity, semsonal high water teble, freguent flooding
Pond Embankments Moderste permeebility, subject to plping T
Sprinkler rrigation Seescnel high wetar table, modsrats sveilable water cepaclty
Drainage Samsonal high water tabla, moderetely repid psrmaabillty, frequent flooding
Diversions and Waterways Frequent flooding, nearly lavel slcpas

DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING

Degree of . . )
Use Slope Limitation Major Soil Feature(s) Affecting Use
Seplic Tark All Gave Seesonel high watsr tshle, frequent floodimg
Absarption Field i g '
Sewage Lagoon All Severs Frequent f1oding, modarstely repid permesbility
Dweliings ¢ f1
(With Basements) ALl Severe Sessconm’ high water teble, Frequen ooding
Dwellings
(Without Basements) All Severe Subject to frequant floodirg, high potentiel frost sction
Lawns and Landscaping a1l Sevars Fraquent flooding
chr;: gm:'gsﬁféls All Sevare Frequent Flooding, high potential fromt actfon
Shi:gof:ef:?alza;;?ns ALY Severe Freguent flaoding
United States Department of Agriculture Advance Copy - Subject to Change

Soil Conservation Service in Coaperation With
New Hampshire Agricultural Experiment Station

1/ PRating is Feir below 2 1/2 fest.
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Podunk fins aendy losm

DEGREE OF SOIL LIMITATION AND MAJOR SQIL FEATURES AFFECTING RECREATION DEVELOPMENT

Use Siope Eiingirtgig; Major Soil Featwe(s) Affecting Use
{Tent aﬁgmgag:)e?rsrailers) ALl Severs Subjegt to Frequant flooding “
Picnic Areas
(Park-Type} ALl Moderats Subject to freguant flooding
(Amgigéo#?:as) ALl Ssvars Subject to frequent flooding
Paths and Tiails ALL SLight

{Hiking and Bridke)

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE

Use Slope Suttablity Major Soil Feature(s) Affecting Use
Truck Grops All Pogr Sub jsct to Prequent flooding
Field Crops All Faiyr Sub jeet to frequant flooding

Hay and Pasture Crops A1l Good

Apple Dschards ALl Unsuited | Subject to Prequent flooding

SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

__Degree of Limitation Related to - - - Productivity Species to Favor - -
ope | Seedting | _Plant Competitin | wintrow | Erosion | EGuTEmert a?:::ltty Major | 5% | Existing | o
Mortality [ ardweod 1 Conifer Hazard Hazard tions Group Species Range Stands Plamlng”
All Slight Slight |Moderate] Slight Siight Slight 301 hite P1n= 70-80 W.P. W.P,
ud Onk 65-75 R.P. R.P.
jorthern R.O. .S,
Herdwoods S9-66 s.m,
ed Pine TG=-80 ;‘lé\

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wildlife Slope Suitability Major Soil Feature(s) Affecting Use
Openland ALl " Fair Sut ject to fraquent flooding
Wood!land All Goad
Wetland ALl Poor Fibotuating wetar tabla

* Indicator Species

UIAEICLMVATIRYIALY WD 197)



SOIL SURVEY INTERPRETATIONS

SOIL: padunk fine sendy Lnam, over sand or grausl STATE: New Hampshire
MAP SYMBOL(S) __ 4G DATE -1 _
BRIEF SCIL DESCRIPTION: MLRAIS) 143, 144
These are moderetaly well draired soils that fonemed in sandy flondwater deposits. Typicelly these s ils have a
dark yellowish-brown fing sandy loam sutfmce layer B inches thick, The subsoil from B to 28 inches is light ..live

brown fime sendy loam. Below this tn 46 jmches is ulive gray send or gravel. Slapes rangs from 0 ‘o 3 percent.

Thege soils mre subject to flooding from adjacent stireams at least once in 5 years,

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

I Perceptage Less Than 3 Inches
Classification i ai ink-
[}):g;h Passing Sieve No. Permi- A“v;";'tz?"’ $oi! 5;'::“
Surface USDA unified | AAsHo ) 0 200 ability ) capacity | RE2Cton ) porentis
{Inches) Texture {in/ry | (indin) {pH)
0- B fsl, sl Sm, M A-4 g5-100{ 90-100{ 35-55 | 2.0-6.0| .11-.23| 4.5-6.0] Low
8-28 fal, sl sm Ae2 95-100| 85- 95| 30-50 | 2.8-6.0] .08-.17] 4.5-6.0} Low
A-4
28-49 sand or gravel SP, GP A= 40- 70 35- 65 0- 5 >6.0] .01~.05| 4.5-5.5| Very
A-2 Low
Depth to Bedrock (F1): _ 5+ Depth to Fragipan {Ft). __—— Depth to Seasonal
High Water Table (Ft): _1-2%
Flood Hazard: _Severa Polential Frost Action: _High Hydrologic Group: B ..

SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Topsoil Good
Sand Poor 1/: sexcess fines
Grave! foor 1/: excess fines -
Roadfill Poor: high potential frost ection
Daily Cover For Landftlt Good

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Location Sessonal high water table, freguent flooding, high potentimsl frost action
Pond Reservoir Areas Rapid parmesbility in subgtratum, seesonnl high weter tabls, frsguent flooding
Pond Embankments Moderste permesbility, subject to piping
Sprinkler Irngation Modarate mvaileble water capacity. sessonal high water tebls
Drainage Seasonal high watar table, modsrstely repid psrmesbility, Preguent fiooding
Diversions and Waterways Frequant flooding, send or grevel lsyers below sbout 24, nearly lavel slopes

DEGREE OF S0IL LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING

Degree of } . .
Use Stope Limitation Major Soil Feature(s) Affecting Use
Septic Tank
Absorption Field All Severe Sessonal high weter teble, frequent flooding
Sewage Lagoon All Sevare Freguent Flooding, moderstely rapid permeabllity
Dwellings
(With Basements) A1l Savare Seasonel high weter table, freguent flooding
Hith D:";”*"ﬁ ) ALl Severa Subject to frequent flooding, high potential frost action
ithout Basements
Lawns and Landscaping All Savers Frequent flapnding
LOaCnB; g:ﬁﬂf\'gsltroe{zts All Severe Fraguent flooding, high potentiel frost ection
Shallow Excavations
{6 feet or less) All Severe Frequent flooding
Un:ted States Department of Agriculture Advance Copy - Subiect to Change

Soil Conservation Service in Coogeration With
New Hampshire Agricultural Experiment Station

31/ Rating is good below sbout 2% Fest,
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Windaor toamy sand

DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

Use Slope fienfigig; Major Soil Feature(s) Affecting Use

Camp Areas ‘ A, B&C fiodereta Sandy

(Tent and Camp Trailers) DacE Savere Slope
Picnic Areas R, B &L Modareta Sandy
{Park-Type} D&E Severe Slops
Playgrounds AxB Mogerete Sandy
{Athletic Fields) L, D&E Sevare Slope
Paths and Trails 8, B, C & (] Moderste Sendy
{Hiking and Bridie} 3 Severe Siope

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE

Use Slope Suitablity Major Soil Feature{s) Affecting Use
A&B Poor Droughty
Truck Crops C, D&E Un=sui ted Slops
Field Crops As B | Poor Droughty
€, D&E | Unsujted Slope
248 |Fair Draughty -
Hay and Pasture Crops C Poor Slope
D &E Unguited Siope
Apple Orchards a1l Unaud tad Droughty, slope

SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitation Related o - — - Productivity - Species to Favor - - -
Slope | seedling Plant Competition Windthiow | Ecosion | EQuipment | Suil- Major Site Existing Fot
Mortalit Hazad | Hazad | TOSC- | 2Dy | o es | IdeX § Tonde | Planti
ety | Hardwood | Conifer azar ? tions Group pe Range & "

A, B &C{ Severs S1ight Slight| Slignt Slight | Slight Ss1  White Pinef 5N-60 [ W.A. w.n,
Ead Pine sn-60 | R,B, R.P,

ad Cak 45-55 R.C.

0% E{ Severe Slight Slight]| Slight 511ghtM Modaretaﬂ( Se1

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WiLDLIFE

Kinds of Wikilife Slope Suitability Major Soil Feature{s) Affecting Use
Cpenland (384 Poor Dreughty
Woodland L3D) Poor Droughty
Wetland 211 Very Pogr | No water

* [ndiecstor Spacies
3/ Rating is muderete when slopes are greater then 35 pereent,

ﬂ/ Rating is severe whan slopes are greeter then 35 percent.

USDA scs mTafiSylE MB re73



SOIL SURVEY INTERPRETATIONS

SO Wipdayr Juamy sand, dack mireral aubs:ratum pliase STATE: _ New Hampshire
MAF SYMBOL(S: _3z2n__ DATE:  _g_723

BRIEF SOIL DESCRIPTION: MLRA(S) 143, 144
These arn nxcAraivnly drained sails that formed i thice dajpmsits of sonmd. Typicelly these soulls have » derk brown
loamy usnd quiface iayar B [nches thick. e subisail to 16 {nches {s yelliwivh-brown end light Glive brown loamy
sand,  felow this o G0 Inches ls very garh yray and gray sand,  These nidls oocupy terraces, outwesh plalns aned

daltas, Slopes renne From 0 to 60 parcent.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING
. Percentage Less Thar 3 Inches
Depth Ciassification Passing Sieve No Available Shrink-
g — Perme- Soil
From bilit Waler Reacti Swel|
Surface usDa vaified | AasHO ' 10 200 Aty | capacity | R3CUON | potential
(Inches) Texture {in/hr} {in/in) (pH)
0- 8 ls, 1fs sM As? 95-100 | $0~100 20-35 | >6.0 L08-.15] 4,9-6.5] Very
Low
a-1g ls, 1fs SM A2 95-100 | 90-100 15-3g0 | »6.0 L06-.13| &.5-6.5| very
Low
16-50 s, fs SP, SM A2 g0-100 | 8%-100 0-20 | »s.0 .01-.n8] a.5-5.5{ vary
A3 Low
Degth to Bedrozk (Ft): __6-8+ Depth to Fragipan (F1): __~-~- Depth to Seasonal
High Water Table (Ft}: B+
Flood Hazard: _ Moms Potential Frost Action: _Low Hydrologiz Group A
SUITABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL
Topsoil Poor: sandy - )
Sand Gond
Gravel Paor: excess fines
Roadfit} Geod
Daily Cover For Landfill Fair: saady
MAICR SOLL FEATURES AFFECTING SPECIFIED ENGINEERING USES
Highway Location Cut slopes unstatle, arodibla
Pond Reservoir Areas Repid permeability I
Pand Embankments Rapid permeabjlity, erodibils
Sprinkler irrigation Very low availeble watar capacity o -
Drainage i/
Diveisions and Waterways Rapid permesbility, wary low sweilable waler ceparcity
DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN ARD COUNTRY PLANNING
Degree of . ‘
N fi
Use Siope Limitation Major Soil Feature(s) Affecting Use
Septic Tank AL B Slight%/
i i C Mode 2z Sley
Absorption Field pig |foterete /| Foee
Sewage Lagoon AL B Sevare?2/ Rapid permesbility
C, D&EFE |Severe 2/ | Rapid permesbility, siope
Dwellings f g B8 ;1;QM
i oderate Slups
(With Basements) D& E Severe 51059
Dwellings AgB Slight
. C Modarata Slupa
(Without Basements) Oic Severe Slane
Lawns and Landscaping A, B&C Severe Draughty
b E Severas Droughty, slcpe
Locaj Roads, Streets A S1ighe
L B Moderate Sltpe
and Pamfng_Lots C. G4t |Savers Slobe
Shallow Excavations A, B & LC |[Severs Sloughing
{6 feet o less) Dac Severe Sloughing, slope
United States Department of Agricuitue Advance Copy - Subject to Change

Soil Conservation Service in Cooperation With
New Hampshire Agricultural Experiment Station

1/ Practice generally not applied.

2/ Potentiel pollution hezerd to neerby wells, streams and lakes.

EALS/EB T F-IT



Windsor loamy asnd,

dark minaral

substratum phasea

DEGREE OF SOIL LIMITATION AND MAJOR SOIL FEATURES AFFECTING RECREATION DEVELOPMENT

Degree of . . .
Use Slope Limitation Major Soil Feature{s) Affecting Use

Camp Areas A4, B &C Moderate Sandy

{Tent and Camp Trailers} D&ct Savere Slaope

Picnic Areas A, B & C | Moderate | Sandy

{Park-Type) D &E Severs Slope
Playgrounds k

(Athletic Fields) Ak B | fodarete | dandy

Ea!hs and T”,“ls A, B, C & Moderats Sandy

(Hiking and Bridle) £ Savere Slope

SUITABILITY AND MAJOR SOLL FEATURES AFFECTING FARM USE

Use Slope Suitablity Major Soit Feature(s) Affecting Use
Aaa8 Noor Droughty
Truck Crops C, De&E Unsuitad Siope
i A4 B Poor Droughty
Field Crops
C,. D&E Unsul ted Slope
& &8 Feir Droughty
Hay and Pasture Crops C Poor Slope
D&E Unsuited Slope
Apple Qrchards ALl linsuited Droughty, slope

SUITABILITY FOR WOODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitation Related to ~ - ~ Productivity Species to Favor - —
Siope Seecling Plant Competition Windthrow £rosion Eg:;tp:'::"t ashl;::!.y Major Iﬁtljl:x Existing For
Mortality Hardwood | Conifer Hazard Hazard tions Group Species Range Stands Planting
h, B & C| Severs Slight Slight Siight Slight | Slight 551  White Pingp 50-60 W.P. W.
Red Pine 50-60 R.P. R.P
Fad Oak 45-55 R.G.
D& F Severe Slight Slight Slight Slight3f Moderated/ S5s?

SUIMTABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wild!ife Stope Suitabibity Major Soil Feature(s} Affecting Uise
Openland A1l Poor Droughty
Woodland A1l Poor Droughty
Wetland ALY Vary Foar [ No weter

* Indicatur Species

3/ Rating is moderate when siopes are grestar than 35 parcent.

2/ Rating is severe when slopes are yrealar than 35 percant,

USPA ICT HYATTAYILLY WD 1813



SOIL SURVEY INTERPRETATIONS

SOIL: Winuoski very fine sandy loam STATE: New Hampshire

MAP SYMBOL(SH__ %
BRIEF SOIL DESCRIPTION:

These are mnderately wall drairmed soils that formed in recent very fine sand and silt floodwater deposite.

DATE: =73
MLRA(S) 143, 144 _

thesa scils have a vary dark greyish-boown very fins sendy 1oam surface layer 9 inchas thick. Below this tc 47

T

inches is dark grayish-hrown and grayish-briwn =ilt lvam and very fine sandy loem. Slopes range from 0 to I percent.
These soils ere subject to flo -ding from adjacent streaems at least once in 5 yeers.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES FOR ENGINEERING

Percentage Less Than 3 Inches

Classification A i i
?__ig:;‘ Passing Sieve No, ____ Perme- A"“‘:’a‘igfle Sall S;';";‘h
Surface USCA Unified | AASHO 4 10 200 UYL Gaaciy | REACHON | potential
(Inches} Texture {in/hr) {in/in) (pH)
n- 9 vfsl, s5il mL A-4 100 95-100 65-30] 0.6=-2.0) .16-.29| 5.,1-6.5 Low
+
G-472 ufal, sil ML A-4 1an 30100 50=851 0.5=-2.0] .13-.26| 5.1=7.3 Low

Flood Hazard _ Severe

Depth to Bedrock (Fty, ___ S+

Depth to Seasona!
High Water Table¢Ft): __1-3
Hydrologic Group ]

Depth o Fragipan {F{). _ ——

Potential Frost Action; _High

SIHTABILITY AND MAJOR FEATURES AFFECTING SOIL AS A RESOURCE MATERIAL

Topsoil tood

Sand Unguited: excess fines

G[jwe! tUnsuited: excess fines e .
Roadfill

foor: bhigh pntentiel frasl action

Daity Cover For Landfill

Good

MAJOR SOIL FEATURES AFFECTING SPECIFIED ENGINEERING USES

Highway Location

Semscnal high water tahle, freguent floodirg, high potentimsl frust action

Pond Reservoir Areas

Pond Embankmerts

Sprinkler ltrigaticn

Seegonal high water table, high available water capacity

Drainage

Seesonal high waeter table, moderate permeability, freguant flooding

Diversions and Waterways

Frequent floading, nearly level slopes

DEGREE OF $Qil. LIMITATION AND MAJOR SOIL FEATURES AFFECTING TOWN AND COUNTRY PLANNING

Degree of . . ,
5 B Major Soil Fealure(s) Affecling Use
Use Slope Limitation I (s} ¢
Septic Tank
Absorption Fiele 11 Savars Seasonal high weter table, frequent flooding
Sewage Lagoon ALl Sevars Frequent flooding
] - - b,
(Wils;zls‘;?;nls) All Savere Seascnel high water table, freqguent Flooding
Dwellings
{Without Basements) ALl Severe Frequant flooding, high potential frost action
Lawns and Landscaping ALl Savera Fraguant Flooding
LG::J g:ar;‘(ii'gscﬁzis A1l Sevare Freguant flooding, high potentie]l frost action
Shaliow Excavations
6 feet o less) ALl Sevare Frenquant flooding

Typically

United States Depariment of Agriculture
S0il Conservation Service in Cooperation Witk
New Hampshire Agricultural Experiment Station

Advanre Copy - Subject to Change

EXHIBIT F-/6



Winocoskl very fins sandy loam

DEGREE OF 501 LIMITATION

AND MAJOR S0IL FEATURES AFFECTING RECREATION DEVELOPMENT

Degree of ] ]
Use Stope Lirngitalion Major Soil Feature(s) Affecting Lfse
Camp Areas
(Tent and Camp Trailers) ALl Moderete | Flooding
Picnic Areas
\;’E:L].'QJSE) All Moderate Flooding
Playgiounds
(Alhleﬁc Fields) ALY Moderate Flooding
Paths and Trails
(Hiking and Bridle) ALl Slight
SUITABILITY AND MAJOR SOIL FEATURES AFFECTING FARM USE
Use Siope Suitablity Major _Snil Feature(s) Affecting Use
Truck Crops ALl Poor Frequent Flooding
Field Crops ALl Fair Frequant fleoading
Hay and Pasture Crops a1l Good
Apple Qrchards ALl Unsui tad frequent flooding

SUITABILITY FOR W

OODLAND PRODUCTION AND LIMITATIONS FOR MANAGEMENT

Degree of Limitation Reiated to — - -

Productivity

Species 1o Favor — —

Sloge | seediing Plant Compelition Windthiow | Erosion Eg:;’:::?‘ a?:l::fty Major I;('jl:x Existing For
Mortality I paidwood | Conifer Hazard Hazard lions Group Species Range Stands Pianting
Al Slight Slight Moderstef Slight Slight | Slight Jo1 White PlnaL 70-80 W.P, W, P
Wed Cak 65=-75 S5.M. R.P
ocrthern Y.g.
Hardwoods| 60=70 R.0O.

SUITABILITY AND MAJOR SOIL FEATURES AFFECTING USE FOR WILDLIFE

Kinds of Wildlife Stope Suitability Major Soil Featura(s) Atfecting Use
Operland aty Feir Frequent flooding
Woodland 301 Good
Wetiand Ml Poor Seagunel high water teble

* Indicetor Species
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REPORT BY
NEW ENGLAND POWER COMPANY
TO
TECHNICAL COMMITTEE ON BANK EROSION
ON THE CONNECTICUT RIVER

I. GENERAL

Erosion of the banks of natural rivers is an ever-continuing process,
accompanied by deposition in some locations as material is being
eroded in others. Where currents are swift, banks are cut away; and
where flow is sluggish, accretion occurs, resulting in a meandering
river course, featured by ox-bows continually changing in location.
As a result, over a long period of time, a wide flood plain is carved
out, many times the width of the actual stream.

Similar action occurs when river flow is ponded by a dam or other
obstruction; and although this action is retarded by less severe seas-
onal fluctuation and lower velocities than in a natural river, it
continues to exist because the current acts on a higher and sometimes
steeper section of river bank.

There are several causes of bank erosion. Some of the more common
ones are as follows:

1, Ice Action -- Pond ice can form to a depth of several feet and
with pond fluctuation can transmit stress to a river bank and
scour material as it pulls loose. The most damage takes place
during ice runs when natural grinding action occurs and can be
quite severe where jamming occurs.

2., Wave Action -- The undulation of wave action can cause erosion;
and where power boat operation is prevalent, this can be a
severe condition.

3. Current Velocity -- When the velocity of the water is high
enough to move particles of silt or sand, washing or under-
cutting can occur,

4. Leaching and Piping -- Where shore lines are high or steep,
surface or underground drainage can cause washing out of fine
materials destroying the stability of the river banks.
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5. Pond Drawdown -- Although the descent of the adjoining water
level actualiy increases the stability of banks composed of
incompressible soils, it reduces the stability of banks composed
of compressible soils since water is retained in the bank by
capillary forces and a volume decrease takes place due to
consolidation,

6. Other Factors -- Banks may be kept raw by the passage of cow
herds, may be honeycombed by bank swallows, may be weak-
ened by falling trees, or may be affected by human disruption
such as vegetative clearing, earth moving, building and paving.

II. OPERATION OF PONDS

1. Drawdown Limits

At Wilder Dam, normal pond e¢levation varies from 385. 0 to

380, 0 msl. At Bellows Falls Dam, normal pond elevation varies
from 291. 63 to 287, 63 msl. At Vernon Dam, normal pond eleva-
tion varies from 220.13 to 212. 13 msl.

It should be noted that, because of backwater effects, the varia-
tion can be much greater than this at the upper reaches of the
ponds, depending on the magnitude of river flow. This variation,
however, is still much less than the variation of natural river
clevations without the dams.

Except under emergency conditions, water level is never drawn
below these limits.

2. Rates of Drawdown

At Wilder Dam, the pond cannot be drawn more than 0, 4 feet
per hour, measured at the dam, by generation alone, even with
no inflow,

At Bellows Falls Dam, the amount of generation for a given

pond elevation is limited in order to limit the velocity in the
Bellows Falls Canal to 6 {feet per second, This restriction limits
the drawdown of the pond to 0. 4 feet per hour, measured at the
dam, by generation alone, even with no inflow.

At Vernon Dam, the pond cannot be drawn more than 0,5 feet per
hour, measured at the dam, by generation alone, even with no

inflow.
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It is, of course, possible to draw the ponds at faster rates by
gate operation. However, to prevent the quantity of water being
discharged from greatly exceeding the inflow thereby increasing
the magnitude of downstream flooding, restrictions are imposed
during high water periods which limit drawdown rates to less
than those listed above for generation alone,

Because of backwater effect and upstream natural channel controls,
the amount of drawdown, as measured at the various dams,
diminishes progressively as one moves upstream. Consequently,
a rate of draw established at the dam would be considerably
greater under most circumstances than that actually experienced
in the upper reaches of the pond.

It should also be noted that the rates and depths of drawdown
resulting from natural ice movement may far exceed the operating
limitations imposed on the various ponds,

3. InsEections

Bank inspections by boat, using maps and photographs, have
been made on each of these ponds periodically for over 20 years.
Surprisingly, bank erosion has occurred at a much slower rate
than one would think from locking at the scars and raw areas.
This is borne out by observations made over many years using
specific trees or landmarks and comparing the distance of these
objects from the top of river bank at each inspection,

Where significant erosion has occurred, it has generally been
accompanied by severe flow conditions or heavy ice runs,

II, EXTENT AND NATURE OF EROSION

I.ess than ten percent of the shoreline of these ponds shows evidence of
erosion. Even this figure is deceivingly liirge, however, since a large
proportion of this percentage consists of inactive slide areas, which
have stabilized and are healing,

The nature of the erosion indicates that no single factor is responsible,

Actually, it appears that a combination of all the causes listed in
Section I of this report has led to the existing conditions,
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An inspection, including photographs, of sections of the river where no
impoundment takes place and of the shoreline of the White River, which
has no dams, indicates that erosion is more severe and more extensive
in those areas than along the pond banks.

Iv. RELATION OF PROBLEM TO RELICENSING

In compliance with Federal Power Commission regulations, prior to
construction or redevelopment of these three dams, comprehensive
flowage rights were obtained from all property owners abutting the
pond areas and agreements and indentures obtained from all towns
having rights-of-way adjoining the impoundments. In addition, stream
bank erosion is considered less severe in the impounded section of the
river than in the non-impounded section.

The New England Power Company, therefore, believes there is no
erosion problem with regard to relicensing since all regulatory re-
quirements have been met including, at considerable cost, acquisition
of all necessary lands and rights for flow along the banks of the
impoundments.

V. CONCLUSIONS

It is our conclusion that erosion along the banks of Wilder, Bellows

Falls and Vernon Dams is a natural phenomenon, attributable to natural
causecs, and that, rather than adding to this erosion, the Company's
operation of these ponds by reducing velocities and fluctuation ranges

and by reducing flood discharges through storage in upstream reservoirs,
actually decreases the condition, resulting in more stable conditions than
exist where no impoundment takes place.

We would discourage the construction of residences within the confines

of the flood plain of the Connecticut River, since this introduces prob-
lems completely beyond our control,
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EFFECTS OF BANK EROSION ON THE BIOLOGICAL
RESOURCES OF THE CONNECTICUT RIVER

U. 8. Bureau of Sport Fisheries and Wildlife

Introduction

There can be littie question that a serious silt condition exists in
certain sections of the Connecticut River, especially upstream from
the Vernon Dam. During the spring and early summer months, the
silt load is such that Secchi disc readings are almost non-existent.
The disc disappears within a short distance from the surface,

It initially appears that a substantial portion of the silt load in the
river is caused by the gradual and continuous sloughing off of the
river bank. Although erosion is undoubtedly a common and naturally
occurring ceondition in nature, the situation in the Connecticut River
appears to be aggravated by the manipulation of the water levels
during hydroelectric power generation. It appears that the constant
daily, weekly and seasonal fluctuations preclude the possibilities of
the banks ever being able to stabilize themselves with any degree of
success,

Abnormal riverine patterns of silt deposition may be seen in river

segments directly affected by water level manipulation. This is
illustrated in Figure 1,

Fishery Resources Available

The Connecticut River primarily supports a warmwater fishery re-
source., Principal game fish species found in the area under investi-
gation include smallmouth and largemouth bass, sunfish, walleye,
yellow perch, brown and yellow bullheads, northern pike and chain
pickerel. Forage species found in this area include suckers, fallfish,
and golden shiners. Bass, sunfish, bullheads, suckers, and fallfish
utilize gravel or sand bottoems., Their nests are gencrally found in a
depth range of 2' to 8',

Utilization of the Connecticut River's fishery resources is currently
below the potential support capacity. Increases in human population
will probably produce additional fishing pressure upon the main stem
Connecticut River. It is, therefore, important to retain the condi-
tions necessary for perpetuation of the fishery resources,
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Preliminary Determination of Erosion Pattern Effects Upon the
River's Biological Resources

One of the most significant findings to come from the resident fish
population studies on the Connecticut River was the overall low
density of the various fish populations., This was particularly obvi-
ous in certain areas and in the Vernon Pool,

Not only were there low population densities of adult fishes, but a
definite absence of "zero' age class fish; that is, fish of the year
which should have been the most prevalent of all, This is a good
indication of poor egg hatching., Recent water chemistry tests
indicate that water guality is not significantly detrimental to fish
species presently populating the river. The absence of substantial
members of 'fish of the year," may be attributed to two probable
causes. These causes are: 1} silt deposition on eggs which resulted
in their being smothered and 2) fluctuating water levels leaving eggs
exposed during various manipulations of water levels. It should be
obvious that either together or separately, the stated conditions
would be fatal -- hence, poor year class strength for many species,
especially for those species relegated to nesting and spawning in the
shallow areas,

Many fish utilize benthic and planktonic organisms as food. Data

were not available to determine the effect of siltation upon these
organisms at this time,

Recommendation

Additional information is needed on both Connecticut River erosion
patterns and the subsequent effects upon the biological resources,
Power is needed., So are the nation's biological resources., There-
fore, it is suggested that an initial examination and a continuous
monitoring program be established. [t is necessary to continue
power generation to determine its effects upon erosion and silt
deposition patterns, Adjustments may be able to be made in the
mode of operation, which in turn will minimize negative environ-
mental effects,
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TECHNICAIL, REPORT ON THE SEDIMENTATION PROBLEM
OCCURRING AROUND THE HYDRO-ELECTRIC POOLS

Environmental Protection Agency

Our files contain no sedimentation information, but according to a
map shown to me by the Bureau of Sport Fisheries and Wildlife, there
seems to be a bank sloughing and sedimentation problem occurring
behind the hydro-electric dams. The evidence shown on the map indi-
cates that the sediment deposits are primarily from drawdown induced
slides and groundwater seepage induced slides. The sediments do not
appear to be localized around the mouths of any entering streams.
However, the sloughing or slumping could be enhanced by local gully-
ing induced by runoff from urban areas, ‘The gullys can cause a
weakening of the river bank, thus making it more susceptible to other
erosion pressures,

The map indicated that the sediment deposits were accumulating to a
large extent near shore, This is probably due to the decreased current
scouring action in the impoundment. The principle time these sedi-
ments would be removed would be during the infrequent periods of ice
scour or flooding.

The effects these sediments will have on the impoundment are deter-
mined to a large extent on the depth of their deposition, If the deposi-
tion occurs below the depth of effective light penetration, the main
effect will be the leaching of materials from the newly exposed unstable
sediments, However, the water moves out of the rescrvoir toc rapidly
to cause any taste and odor problems or icnic buildup which could lead
to staining., If the deposition occurs within the depth of effective light
penetration, the sunlight could induce plant growth and algal growths or
scums along the shores. Whether these would be moved out during flow
releases would depend upon the subsequently induced current, This
plant growth and possible algal mats would induce only aesthetically
displeasing effects because of the limited detention time of the im-
pounded water, The aspect of raw streambanks with trees toppling, or
about to topple, intc the stream are also aesthetically displeasing.
These aesthetic considerations may be important where recreational
activity is important.
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If excessive erosion and sediment transport are induced by the pool
fluctuation, then the problem becomes more severe. Any excessive
suspended or transported sediment can cause gill scour, spawning

bed destruction, or benthic organism smothering, if severe enough.

Based upon the limited information available, these situations are

speculative at this point. However, the situation does seem severe
enough to warrant further investigation,
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MECHANICS OF STREAMBANK EROSION

CONNECTICUT RIVER, NEW HAMPSHIRE AND VERMONT

New England Division - Corps of Engineers

28 February 1974

1. Introduction. The following is a brief discussion of the mechanics
of streambank erosion along the Connecticut River between the Vernon
Dam and the head of the impoundment for the Wilder Dam. The proc-
esses of streambank erosion are described and ranked in order of
importance. Changes in patterns of streambank erosion attributable
to the impoundments for the Vernon, Bellows Falls and Wilder Dams
are assessed to the extent allowed by the limited information available.

2. Soils. In the reach under discussion, the Connecticut River flows
through areas of variable soil types. For present purposes, these
are grouped in three categories: course-grain soils, such as gravel
and sandy gravel, exhibiting moderately high resistance to erosion;
glacial till soils of variable but generally high resistance to erosion;
and fine-grain soils, such as sandy silt and silty fine sand, which are
highly erodable. As might be expected, most of the reported stream-
bank erosion problems have occurred in soils of the last group.

3. General, Streambank erosion may be defined as the removal of
material from the bank by processes attributable to the action of mov-
ing water. The extent and rate of streambank ercsion are governed by
such factors as climate, topography, soil conditions iind conditions
imposed by man. Many of these controlling factors vary with time and
the overall pattern of streambank erosion is one of constant change,
Typical of this situation are such phenomena as the major change in a
river course during a flood, the cumulative minor changes in river
course constantly taking place in meandering reaches and the transient
episodes of bank erosion occurring on a seasonal, or even daily, basis.

4, Processes of Streambank Erosion. The processes by which stream-
banks are eroded are most often interrelated and frequently concurrent,
The predominant process is the removal of bank material by the trac-
tive force of flowing water. From the standpoint of the volume of
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material affected, continuity of action and overall effects, this is the
predominant process. The removal of bank material by wave action

is a significant bank erosion process in reaches of glow flow, as in
impounded reservoirs., Ice action is a process of localized importance.
Bank slides, while of relatively minor significance with respect to
overall effects, often have great local impact.

5. Tractive Erosion.

a. The tractive forces exerted by flowing water upon a stream-
bank tend to move soil particles into the current where they are
carried downstream and eventually deposited. The speed of this proc-
ess is governed principally by the direction and velocity of the current,
the nature of the bank material and the slope of the bank. Fine-grain
soils can be affected by current velocities as low as 2 feet per second.

b. Patterns of tractive streambank erosion change even if the
total flow of the stream is constant. The current velocity at a partic-
ular point on the bank is partially a functicn of the cross-section area
of the channel and the general direction of flow, As the bank is eroded,
the channel area is increased with a resulting decrease in velocity and
rate of tractive erosion, The eroded bank material, however, is de-
posited in the channel further downstream where it reduces the channel
area with a resulting increase in velocity and rate of tractive erosion.
It is not unusual, therefore, to find particular reaches of a streambank
going through cycles of rapid tractive erosion, apparcnt stability and
shoaling over extended periods,

6., Wave Action. Waves striking a shoreline of soil move the soil
particles towards the formation of a stable heach profile. The extent
and rate of the resulting erosion is governed chiefly by the height of
the waves, the character of the soil and the original slope of the shore-
line. Wave action erosion, in the area under study, is of potential
significance in the impounded reaches where substantially high waves
can be generated by the wind or the operation of power boats. It is not
known, at presgent, whether this erosive process of itself has acted to
a noticeable extent in the three impounded reaches although the possi-

I:ility has been recognized by several agercies,

7. lcce Action. Ice in a stream can move bank material by the grinding
and godging action of blocks drifting with the current and by a plucking
action as ice formed along the bank is torn loose, While the actual
volume of bank material moved by ice action is usually small, the
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affected banks are rendered more susceptible to ercsion by other proc-
esses, OStreambank erosion through ice action appears to be a problem
only where it has an impact on human activities. Elsewhere, it is only
a minor compenent of the spectrum of erosive processes.

8. Slides,

a, Streambank slides involve the sudden movement of soil masses
into the stream. The volume of the sliding mass may range from a
few cubic feet to thousands of cubic yards. It is unlikely, however,
that a slide involving more than a few hundred cubic yards has occurred
or will occur in the area of study. Each slide is essentially an adjust-
ment of the bank to a more stable condition, Sliding at a given location,
therefore, does not recur until an unstable condition is reinstated,

b, Streambank slides fall into three categories on the basis of
causes. The most common type is that resulting from changes in the
bank slope caused by tractive erosion, wave action or ice action, The
term '"undercutting' is often used in this connection, although the slope
change causing a slide may not be as extreme as the term indicates.
Slides of this type can be of any magnitude but most are small and fre-
quently recurrent where other erosive processes are active.

c. Another type of slide is that caused by changes in internal
stresses in the bank resulting from changes in stream level. Although
often referred to as 'drawdown'' slides, they can occur with a rising
as well as a falling stream level. The frequency of recurrence of this
type of slide is low as long as no great change takes place in the range
of stream level fluctuations., This is exemplified by the common ex~
perience with new impoundments where "drawdown'' slides are numer-
ous during the first year or two and then become very rare, It is
possible, however, for tractive erosion or wave action to eventually
steepen the banks to a point where a new series of such slides can occur,
There is no presently available evidence that this is happening to a sig-
nificant extent in the reservoirs under study.

d. Changes in the patterns of ground water flow to a stream can
cause bank sliding. These changes can be associated with stream level
changes or changes in groundwater flows induced by other factors.
Slides of this type are usually very small and their effects masked by
the rcsults of tractive erosion and wave action. Seepage pressures
from ground water flows, however, are very often contributary causes
for slides of the "undercutting' and "drawdown' varieties,
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9. Impoundment Effects. Impoundment of a stream will affect the
pattern of streambank erosion in the impounded reach. In the three
reservoirs being considered, it appears that tractive erosion has been
reduced, erosion by wave action increased, erosion by ice action un-
changed and the incidence of bank slides reduced following a transitory
increase during the early years of reservolr operation. It is believed
that the net effect of these impoundments has been to reduce the total
volume of material moved by bank erosion.
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NEDPL-L 20 September 1974

SUBJECT: Implemrentation of Streambank Eroasion Control
Evaluation and Demonstration Act of 1974

HODA (DAEN-CYE-H)
WASH DC 20314

1. Certain areas within the jurisdicticon of this office have
chronic erosion problems. Nany stresm reaches, espacially in
northern and vestern New England, are atiractive from 2 vaca-
tion horne develoomeoent standpoint, Titeg on v.ater bodice arve
particularly attractive, znd in view of nutionn] commitment to
clean up rivers, it can he expecicd that develoenment sregsure
and associated ercsion pnroblems will be even more crvitical op

- England rivers in the future,
New England rivers in the futur

2., The following paragraphs arc specific replies, keyed fo paea -
raphs in the subject lettex:

8. a. Fundin~ Roovirements,  Updating the 1607 Corpo
report, ‘A Study of Slreambank ¥ rosion in the United “tates,”
will consist of consideravle cfiort within this ¢ifice and coordi-
nation with other agencics, Altention fo streambank ercsion andt
the preblems it creates has increased in rocent years, Dequestis
for technical assistance on erosion problems by the States and
communities indicate that there are imany ore«s that vere not
considered significont in 1969, but that novw warrant so.ne invesg-
tigation. It is also feit that field invesiigaiion should bhe made in
all erosion problem areas te ascertain tivc n=tore and oxtant of
erosion, as well as recent development in thess areae, An ecsti-
mated 11 person-months of technical effort wili accoinplish the
updating. This effort, together with agsociated tyning, reproduc-
tion, graphic, overhead, etc., is estimated to cost 535,060, 4
detailed cost breakdown of this updating is presenied in Sttach-
ment 1,
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Myr. Smith/je/511

NEDPL- 1L, 20 September 1974
SUBJECT: Implementation of Streambank Zrcsion Contrcl
Evaluation and Demonstration Act of 1974

8, d. A Poiut of Contact, Mr., Lawrence Bergen, Chief,
Policy and Long Range Flanning Branch, hus been appointed my
Planning Division contact on this matter, Mr, Bergen can be
reached at FTS 617-894-2519,

Incl JONN H, MASCN
as Colconel, Corps of Engineers
Divigion Engineer

cc: Mr. Smith?
Planning Div Files : SMITH
Reading File
BERGEN
IGNAZIO
BURKE

MASON



ESTIMATE OF COST TO UPDATE REFPORT
ON STREAMBANK EROSION

NEW ENGLAND REGION - 1969%*

Categorx

Engineer GS-12
Engineer GS-11
Engineer GS-9
Engineer GS-7

Typist GS-4

Cost of Living Raise (1 October 1974, 5, 3%}

Employee Fringe (30%)

Planning Division Overhead (22%)

New England Division Overhead {26%}

Level
Level
Level
Level
Level

Hours

160
800
800
160
120

Travel (Pe’r Diem and Auto)

Drafting and Graphic Arts

Reproduction of Report

Rate TotaL
9.53 1,525
7.99 6,392
6.63 5,304
5.43 869
3.92 470
Sub-Total 14,560
172

Sub-Total 15, 332
4,600

Sub-Total 19,932
4,385

Sub-Total 24,317
6, 322

Sub-Total 30,639
1,500

1,500

1,000

34,639

Round 35, 000

* New England portion of "A Study of Streambank Erosion in the

United States - 19691
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For the purposes of this sufnmary section, some of the more
noteworthy examples of streambank erosion determined by this
study in terms of land loss and damages are as follows:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8}

Housatonic River {Washington Mountain Brook) at Lee,
Massachusetts, Fifteen areas of slides along brook,
banks of which are fifty to eighty feet high. Sedimenta-
tion at confluence obstructs the town's water supply
intake which must be cleaned out every three to five
years, Much damage to bridges, highways, retaining
walls, abutments, present riprap and farmland,

Housatonic River in vicinity of Sheffield, Massachusetts,
Three miles of caving barks along the river which
meanders through farmland between Great Barrington
and Sheffield, Massachusetts,

Housateonic River below J.ee, Massachuaseits., DBank

. erosion of farmland and land suitable for industrial

development between Route 102 Bridge and Hurlbut Dam,
St, John River (Fish River) at Fort Kent, Maine.
Meanders eroding toe of twenty foot banks which then
slough into river, -

Connecticut River (Fort River) at Hadley, Massachusetts,
Fort River has cut new channel to Connecticut River which
is migrating easterly at the rate of one-guarter mile in
twenty-five years, Sixty acres loss in twelve years,

Town sewage treatment plant is threatened and sedimenta~
tion being deposited downstream.

Connecticut River at Hadley-Hatfield, Massachusetts,
River meanders cutting banks and threatening dikes,
Significant loss of land,

Connecticut River at Charlestown, New Hampshire.
Eroding bank at rate of ten feet per year will threaten
town sewage disposal facility.

Connecticut River at Windsor, Connecticut. Two-thousand

feet of bank eroding at the rate of five feet per year,
Loss of tobacco land,

1 ) afee



(9) Cocheco River at Gonic, New Hampshire. Landslide due to
erosion on five~-hundred foot length of bank twenty to
forty feet high at center of town, Bank receded ten feet

in five years. Seven properties affected and further
threatened,

(10) Saco River at North Conway, New Hampshire. Building
property loss and cemetery threatened, High sediment
deposition forces river against twenty foot high erodeable
banks.

Environmental

An important consideration in the problem of streambank
erosion is the visual effects of such action, Information from
FWPCA is that $1. 2 billion will be spent in New England in the
next decade to construct secondary sewage treatment facilities
including intercepter lines, Federal funds will account for 50
to 55% of the expenditure, O and M costs are forecast to run
$40 million annually, If these amounts are to be spent to clean -
up the streams, a closer look needs to be taken of the eifects of
bank erosion on turbidity, discoloration of the streams, and
sedimentation pollution the detriment of the sports fishery,
Another unsightly aspect is that of raw streambanks with trees
toppling or about to topple into the stream. These considerations
are especially important in a region where a thriving recreational
tourism trade provides an annual expenditure in excess of $1, 5
billion,

7. AUTHORITY AND RECOMMENDA TIONS

‘

General

Corps' authorities for participation in streambank erosion
mitigation are gcnerally limited to problems coming within the
purview of Sections 13 and 14 of P, L.. 79-526, the 1946 Flood
Control Act, Some limited participation is alsc available under
P, L.. 99 when public welfare is a consideration, It is also to
be noted that paragraph 124-C of EM 1120-2-101 and other authorities
require consideration of provisions for prevention of damages to
others from project operation such as from erosion of banks,
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// T Report On
Inventory of Streambank Erosion
Saco River

Int:oductlon

This report presents the results of an effort to inventory sites ef
streambank erosion on the Saco River in Carroll County.

The objective of the inventory was to get some statistical data on the
extent and scope of bank erosion on the Saco.

- The procedure used was to make a stereo study of aerial photos of the
river to identify possible erosion sites, These were them checked

in the field by boating down the river and making estimations of dimen-
sions and other data thought to be pertinent, )

We identified 57 sites., The total length of these erodiﬁg banks was
41,860 feet or 7.9 miles., The height of the banks varied from 5 to 100
teet. ‘The total area of eroding slope amounted to abowt 17 acres, '

Scme Statistics on 57 sites

1. lenzth (1)
o Total = 41,850 feet
_ . = 7.9 miles
Average = 734 feet

Range: Less than 500 feet £ i
500 to less than 1,000 feet = 9
1,000 feet to less than 1,500 feet = 13
1,500 feet to less than 2,000 feet = &
= 2,000 feet and over = &
- 5%
Shortest -~ 100 feest
Longest -2,100 feet
2. Height (h) .
Arerage - 19 feet ‘
Range: 5 feert to less than 10 feet = B sites
10 feet to less than 20 feet = &40
20 feet to less than 30 feet = 3
A0 feet, up to 100 feét =_6
57

Jowest ~ 6 feet
Highest ~100 feet

~5 &f/m";'ét -’Lé\ﬂ; —’&
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|

;. Arca of Slope

J Total = 744,700 square feet
! = 17 acres
Smallest = 500 square feet
Largest = 90,000 square feet, 2.1 acres
Average = 13,000 square feet
/ Average = ,3 acre :
/ Range: Less than 5,000 square feet = 24 sites
' 5,000 to less than 10,000 sqg.feet = 8
/// 10,000 to less than 15,000 sq.feet = 6
15,000 to less than 25,000 sq.feet = 11
25,000 to less than 33,000 sq.feet = 5
35,000 and overx = _3
57

4. Bank Slope
Most of the banks. are vertical above the water line.

Vertical - 39 sites

Vertical with some overhang - 14 sites

‘Banks with some outward slope - 21 sites
Thirteen banks had a combination of the above,.

5, Textures in the Bank
28 banks showed fines
- 2 banks showed some till
39 banks showed sands
29 banks showed gravel
11 banks showed cobbles
Most banks showed a mixture.

6, Present Activity
51 of the banks were actively eroding at low water stages
<. 5 banks appeared to erode only during high water stages
3 were imactive and only 5 showed any signs of healing

7. Overfalls and Seeps : .
Only 4 of the sites showed any overfalls; and 3 showed signs of
seeps

8. Causes : _
Stream flow appeared to be the tause of the erosion in all cases
~except at one site where people using the streambank were contributing.

9. Abutting Cover
9 banks had a mixture
35 had woodland
12 had brush
18 had grass
1 had none

10. Abutting land Use : _
A farming operation could be identified as abutting 22 of the banks.




11.

7 banks were abutted by commercial land uses

16 were abutted by woodlots {(as separate from farms)

4 were home sites either vacation or year-round

5 sites were abutted by other types of recreational uses
4 were idle or unknown :

Da‘ mages

Sediment production was of course common to all the sites. No
attewpt has been made to evaluate this as a damage. Svch a study
would be beyond the scope of this inventory.

The loss of land is a real damage where the abutting land use is
farming. Road, bridge and home damage were factors at some sites.
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OFFICE OF THE CHIEF OF ENGINEERS
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DAEX~CWE-H &f({ : ,,/f .ﬁfsbg,gﬁ; Dovnma S LA 1> Xt

SUBJECT: Implementation of Streambank Erosion Control Evaluation
and Demonstration Act of 1974

fD .

: 4

. /“‘/
5 Lt (f
;Lx?‘

Division Engineer, New England

1. Reféreﬁcc is made to letter, DAEN-CWP, 21 Mzrch 1274, to all
Division Engineers, subject, "The Water Resources Development Act -
of 1974 (PL 93-251)," specifically, paragraph 2h, S

2. Secrion 32 of the Act, entitled '"Streambank Erosion Control
Evaluation and Demonstraticn Act of 1974," authorizes a development
and demonstration program for streambank erosion control devices.
The purpose of this letter is to provide addltlonal guidance for
implementlncr the program.

3, The program, which is authorized for completion on 30 June 1978
" at a cost not to exceed $25,000,000, will'consist of:

a. An cvaluatlon of the extent of streambank erosiocn on

navigable rivers and their tributaries. N

L
b. Development of new methods and techniques for streambank
protection, research on soil stability, and 1dent1£1cat10n cf the .
-causes of erosion, '

c. Demonstration projects of streambank erosion control, im-
clvding bank protection works. - :

_ d. Submission of a report by the Chief of Engineers to Congress
on the results of the program and containing recommendations on means
for the prevention and correction of streambank erosion,
4. The work under 3a will invelve an updating of .the Corps 1969 report -
A Study of Streambank Erosion in the United States." We expect to conduct
the update in coordination with SCS and other Federal agencies under the
- same procedures as in 1969. This will require review of the data gathered

——
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6., To the extent that funds will ptrmit, demonstration projects will be

DAEN-CWE-H . :
SUBJECT: Irplementation of Shoreline Erosion Control Demonstration
“Act of 1974 '

v

_previously for accuracy and surveys of new locatiens of streambank
. erosion, Cecordination with Federal agencies will be initiated by

OCE and further instructions will follow. The update will be
scheduled for accomplishment in FY 1975 and 1976,

5. The Waterways Experiment Station will make a literature search and
conduct such research as will be required to accomplish the work under
3b. The Station also will be assigned responsibility for monitoring

instrumentaticn, data collecticn and analysis of results for demcnstra-

tion projects.

constructed in various locations, in addition to theose sites authorized
by the Act on the Ohio, Missouri and Yazoo rivers, The additional sites
will be selected to reflect the following: :

a. A variety of geographical conditiens,

- b, Streams with naturally occurring erosion problems caused by

- excessive flow velocities and/oyp_tave action,
N N N o T e P TV

B iE . -

¢, Streams with erosion problems caused or imcrecased by man-made
structures or activities such as vessel movements which create excessive

. waves in inland waterways.

d, Sites to be located where streamflow and other conditions will
assure successful demonstration of the effectivenerss of selected tvpes

of bank protection by the.ead. of the program period, 30 June 1973~

v’,// e. Sites to be located in areas where non-Federal interests desxre

the construction of bank protection works,

f. Non-Federal interests ghell.aawee-to orovifie, without cost to

the United States, lands, easements and rights-of-way necessary for
construction and subsequent operation of the projerss; hold and save
the United States free from damages due to construetion, operation and
maintenance of the demonstration projects; and opeyate and maintain the
projects upon completlon.

. District Engineers in whose Districts demonstration projects will be
constructed will have responsibility for desizn, cmmstruction and collection
of data for the demonstration projects. However, the plan for data collection
aspects is to be coordinated with the Waterways Experiment Station,



[P

DAEN-CKS-H

SUBJIECT: Implenentation of Shoreline Erosion vontrpl DenOﬁstratlon‘
R éct of 1974

8. In order to expedite developm2at of a fuadinz schedule for the field
surveys of streanbank erosioa arcas and to facilitate selection of demon-
‘stration project sites, you are requ;éte] to provida the followinz informa-
tioa, ATIN: DASN-CUE-i, by 15 Senco-ho- 1970

g I FRTER Rl

a. Fundinz reguivemsats for FY 1975 and 1976 to acconpllsh the fleld
surveys described in paragraph &. :

b. Potentizal sites for demoastratioa projects which will meet the
general criteria outlined in parazranh 6, accompzpied with a brief

description of the physical characteristics of each site and a statcment
Justifying its selection. ‘ .

c. A listine of possible coatrol devices {including vegetative)
‘that may be dhugloped or demonstratad at potential sites.

~

d. A point of coatact in your Division and approPrlate DLStLlCtS

- for add1t101a1 technical detalls as may ob requlred

9. It is emphasized that the above informaticn is preliminary for use
in formulation of procedures for conplying with the provisioas of the
Act and for sclecting demonstration project sites in locations not

.specified in the Act. No_commitmonts shousld ba mals to any gsroup or

local entity on site selgctions, or oa coatrol devices waich may be
demonstrated, )

~ 10, Until funds are appropriated and allocated to this program, firm

schedules of accomplishment of work under the Act and developmant of
demonstration projects can not be made. Additicnal guidance will be
issued after the requested information is received and funds are allocated
to the progran.

FOR THE CHIEF -OF ENGINEERS: | : R

VL MM/

=~ W. MORRIS
Major General, USA
. . Director of Civil Works
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